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PREFACE 


Science  Appllcaclons  International  Corporation  (SAIC),  has  perforaed  this  IRP 
Phase  II,  Stage  1  (Confirmation)  Investigation  under  Delivery  Order  46  of  Air 
Force  Contract  No.  F33615-80-D-4002.  The  purpose  of  this  Investigation  Is  to 
determine  If  environmental  contamination  has  resulted  from  past  hazardous 
waste  disposal  practices,  fuel  spills,  and  Industrial  waste  discharges  at 
George  AFB,  California.  Richard  W.  Grelllng,  P.E.  served  as  the  SAIC  project 
manager  and  John  Meade  as  the  contracts  manager.  John  Musser,  Bob  Peshkin, 
Patt  O’Flaherty,  and  Glynda  Steiner  assisted  In  the  field  program  and  data 
Interpretations,  and  Linda  Wynands,  J.  Peter  Dye,  and  Kim  Spencer  assisted  in 
report  production. 

The  field  and  analytical  program  was  accomplished  between  December  1983  and 
August  1984.  Major  Dennis  D.  Brownley,  Technical  Services  Division,  USAF 
Occupational  and  Environmental  Health  Laboratory  (USAF  OEHL)  was  the  technical 
monitor. 
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EXECUTIVE  SUMMARY 


This  report  presents  the  results  of  the  Phase  II,  Stage  I  (Confirmation)  Inves¬ 
tigations  performed  at  George  Air  Force  Base,  California  in  accordance  with 
the  U.S.  Air  Force  Installation  Restoration  Program  (IRP)>  The  investigations 
were  performed  to  confirm  or  deny  the  presence  or  release  of  hazardous  wastes 
from  past  waste  disposal  practices  identified  during  the  IRP  Phase  I  records 
search  conducted  earlier  by  the  USAF>  The  Phase  II  field  investigations  were 
initiated  to:  (1)  determine  if  there  had  been  a  release  of  PCB  contaminated 
oils  in  the  central  maintenance  area;  (2)  confirm  the  release  of  petroleum 
residuals  or  hazardous  chemicals  from  unsecured  landfills  and  spill  sites  in 
the  northeast  and  southeast  corners  of  the  base;  (3)  determine  whether  waste- 
fuels  discharges  to  roadway  surfaces  and  a  storm  water  drainage  arroyo  had 
Impacted  the  environment;  (4)  confirm  the  presence  or  absence  of  suspected 
perforated  pipe  sections  in  a  major  industrial  and  fllghtllne  stormwater  drain 
line;  and  (5)  review  and  evaluate  liquid  fuels  supply  and  systems  maintenance 
records* 

A  magnetometer  survey  was  performed  across  approximately  two  million  square 
feet  of  abandoned  landfill  surface  to  identify  the  probable  locations  of  sus¬ 
pected  burled  drums  containing  waste  liquid  organics.  These  results  were  used 
to  establish  the  location  of  three  groundwater  monitoring  wells  in  the  south¬ 
east  landfill  area.  A  total  of  ten  monitoring  wells  were  developed  across  the 
entire  base,  eight  using  hollow  stem  auger  drilling  techniques  and  two  wells 
installed  by  mud-rotary  drilling.  Shallow  surface  borings  were  taken  within 
the  principal  drainage  arroyo,  and  roadway  soils  were  excavated  to  determine 
the  degree  of  contamination  from  past  fuel  disposal  practices. 

The  IRP  Phase  II,  Stage  1  Investigations  have  confirmed  that  local  groundwater 
surface  elevations  are  110  to  160  feet  below  the  ground  surface,  and  that  what 
may  be  a  continuous  lens  of  tight  sandy  clay  extends  across  the  base  approxi¬ 
mately  60  to  70  feet  below  the  ground  surface.  Groundwater  flow  has  been 
demonstrated  to  move  in  a  northeast  direction  with  a  calculated  horizontal 
•velocity  of  approximately  0.25  feet  per  day. 


I 


The  suite  of  chemical  characterizations  performed  on  soli  and  groundwater 
samples  Indicates  the  presence  of  trace  organic  and  heavy  metal  contaminants 
at  concentrations  exceeding  current  drinking  water  criteria.  There  appears, 
however,  to  be  no  appreciable  environmental  degradation  to  the  land  surface 
and  no  known  public  health  or  safety  concerns  at  this  time.  Measurable  quanti¬ 
ties  of  oil  and  grease,  and  of  chlorinated  hydrocarbons,  were  found  In  nearly 
all  wells  sampled.  In  some  Instances,  what  appear  to  be  contaminant  gradients 
may  be  Indicative  of  pollutant  sources.  Measurable  chromium  and  lead  concen¬ 
trations  In  groundwater  samples  Indicate  one  of  three  possible  situations: 
(1)  groundwater  contamination  of  anthropogenic  origin,  (2)  naturally-occurring 
metal  cations  bound  to  particulates  In  the  water  sample,  or  (3)  a  consequence 
of  drilling  mud  residuals  within  the  well  casing  or  annulus  (as  In  the  case  of 
Wells  NZ02  and  NZ03  located  downgradlent  of  the  northeast  landfill  and  con¬ 
structed  using  mud  rotary  drilling  techniques).  Additional  sampling  of  all 
monitoring  wells  should  be  accomplished  to  confirm  the  presence  and  establish 
the  origin  of  measurable  oil  and  greases,  halogenated  hydrocarbons,  and  heavy 
metal  contaminants.  No  polychlorinated  biphenyls  were  present  In  either  soils 
or  groundwater  collected  In  the  central  disposal  area. 

The  Industrlal/storm  drain  fronting  the  aircraft  operational  apron  was 
determined  to  experience  extensive  exflltratlon  In  at  least  1,153  feet  of  the 
total  length  of  line  tested.  It  Is  probable  this  segment  of  12-lnch  diameter 
corrogated  metal  pipe  Is  perforated  most  If  not  all  of  Its  length.  Lower 
rates  of  exflltratlon  In  the  10-,  15-  and  I8-lnch  diameter  drain  lines  suggest 
that  water  loss  occurred  primarily  through  pipe  joints  and/or  lesser  lineal 
footage  of  perforated  lines.  Field  observations  noted  during  the  exflltratlon 
tests  confirmed  that  fllghtllne  and  operational  apron  runoff  and/or  fuel 
spills  have  resulted  In  the  accumulation  of  fuel-enriched  silt  and  debris  In 
the  drain  line.  A  review  of  llqul''  fuels  management  activities  discovered 
that  at  least  three  JP-4  fuel  laterals  In  the  Immediate  vicinity  of  the  Indus¬ 
trlal/storm  drain  line  were  reported  as  leaking  fuel  In  late  1983.  These 
lines  were  closed  and  remain  out  of  service.  No  excavations  below  the 
operational  apron  have  yet  been  undertaken  to  determine  the  extent  of  fuel 
loss  or  migration. 

An  IRP  Phase  II,  Stage  2  (Confirmation)  Investigation  Is  recommended  for 
purposes  of  replicating  most  of  the  sampling  done  to  date,  and  to  perform  addi¬ 
tional  tests  In  site  specific  areas  which  may  be  contributing  to  chronic  low 


level  pollution  In  several  areas  of  Che  base.  The  highlights  of  the  recom¬ 
mended  Stage  2  site  Investigations  Include: 


•  Three  sampling  events  of  all  existing  groundwater  monitoring  wells 
In  the  northeast,  central,  and  southeast  disposal  areas  for  Che 
quantification  of  dissolved  heavy  metals,  chlorinated  hydrocarbons, 
pH,  specific  conductance,  total  organic  carbon,  and.  In  selected 
Instances,  phenols  and  PCBs. 

•  The  construction  of  numerous  soil  borings  along  the  length  of  Che 
Industrlal/storm  drain  (Site  S-20)  and  around  the  periphery  of  Che 
operational  apron  to  determine  the  amount  and  extent  of  contamina¬ 
tion  by  aromatic  and  aliphatic  hydrocarbons  and  heavy  metals. 
Sediments  In  the  bottom  of  the  storm  drain  should  be  chemically 
characterized. 

•  Chemical  analyses  of  soil  samples  taken  within  and  above  known  areas 
of  fuel  spills  Chat  drain  into  Che  northeast  drainage  arroyo  (Site 
S-20).  The  sampling  program  Is  designed  to  extend  Into  the  base 
housing  area  to  characterize  nonpoint,  nonindustrial  soil  contami¬ 
nant  burdens. 

•  Reconnaissance  sampling  of  soils  beneath  Che  old  treatment  plant 
sludge  drying  beds  (Site  S-25)  and  around  the  periphery  of  the 
current  fire  training  area  (Site  S-5)  to  determine  if  heavy  metal  or 
hydrocarbon  contamination  Is  present  and  mobilizing. 

•  Remote  sensing  of  the  southeast  landfills  (Sites  L-1  through  L-4)  to 
determine  the  presence  and  location  of  containerized  waste  liquid 
solvents.  Additional  Installation  of  groundwater  monitoring  wells 
Is  recommended  If  existing  wells  continue  to  yield  chlorinated 
hydrocarbon  contamination  and  if  remote  sensing  techniques  Identify 
potential  burial  sites  of  the  waste  solvents. 

•  Construction  of  soil  gas  monitoring  stations  along  Che  pressurized 
liquid  fuels  distribution  system. 

•  Replication  of  roadway  sediment  sampling  along  Che  West  Perimeter 
Road  (Site  S-4)  and  characterization  for  aromatic  and  aliphatic 
hydrocarbons  and  heavy  metals.  This  sampling  should  also  be 
extended  onto  the  Interior  road  leading  Co  Che  jet  engine  test  cell. 


These  additional  studies  could  be  completed  In  approximately  6  months  time,  at 
which  point  site  specific  remedial  plans  can  be  developed  and  evaluated  against 
a  number  of  criteria  including:  effectiveness  in  eliminating  a  source,  mitiga¬ 
ting  resource  damage,  cost,  regulatory  requirements,  and  Implementablllty. 


1.0  INTRODUCTION 


1.1  THE  INSTALLATION  RESTORATION  PROGRAM 

The  U.S.  Air  Force,  due  to  Its  primary  mission  of  defense  of  the  United 
States,  has  long  been  engaged  In  a  wide  variety  of  operations  dealing  with 
toxic  and  hazardous  materials.  This  problem  has  been  recognized  by  the 
Department  of  Defense  (DoD)  and  action  has  been  taken  to  Identify  the  loca¬ 
tions  and  contents  of  past  disposal  sites  and  eliminate  the  hazards  to  public 
health  In  an  environmentally  responsible  manner.  The  DoD  program  Is  called 
the  Installation  Restoration  Program  (IRP).  The  current  IRP  policy  Is  con¬ 
tained  In  Defense  Environmental  Quality  Program  Policy  Memorandum  (DEQPPM) 
81-5,  dated  11  December  1981,  and  Implemented  by  Air  Force  message  21I807Z 
January  1982.  The  IRP  Is  defined  In  DEQPPM  81-5  as  a  four-phased  program  that 
Is  designed  to  ensure  that  Identification,  conf Irmatlon/quantlf Icatlon,  and 
remedial  actions  are  performed  In  a  timely  and  cost-effective  manner.  The 
Initial  IRP  guidance  was  developed  and  published  In  June  1982.  This  document 
Included  In-depth  guidance  for  Phase  I,  concept  guidance*  for  Phase  II,  and 
general  guidance  for  Phases  III  and  IV.  The  management  concept  for  Phase  II 
was  updated  by  the  Air  Force  Engineering  Services  Center  (AFESC)  In  May  1982. 
Each  phase,  briefly  described,  and  Its  relationship  to  the  overall  program  are: 


Phase  I  -  Installation’s  Assessment  (Records  Search)  -  Phase  I  Is  the 
responsibility  of  the  USAF's  Engineering  and  Services  Center.  Its 
purpose  Is  to  Identify  and  rank  by  degree  of  concern  those  past  dis¬ 
posal  sites  that  may  pose  a  hazard  to  public  health  or  the  environment 
as  a  result  of  contaminant  migration  to  surface  or  groundwaters.  In 
this  phase.  It  Is  determined  whether  a  site  requires  further  action  to 
confirm  an  environmental  hazard  or  whether  It  may  be  considered  to 
present  no  hazard  at  this  time.  If  a  site  requires  Immediate  remedial 
action,  such  as  removal  of  abandoned  drums,  the  action  can  proceed 
directly  to  Phase  IV.  Phase  I  Is  a  basic  background  document  for  the 
Phase  II  study. 

Phase  II  -  Conf Irmatlon/Quantlf Icatlon  -  Phase  II  Is  the  responsibility 
of  the  USAF's  Occupational  and  Environmental  Health  Laboratory  (OEHL). 
The  purpose  of  this  phase  Is  to  define  and  quantify,  by  preliminary  and 
comprehensive  environmental  and/or  ecological  survey,  the  presence  or 
absence  of  contamination,  the  extent  of  contamination,  waste  charac¬ 
terization  (when  required  by  the  regulatory  agency),  and  Identify  sites 
or  locations  where  remedial  action  Is  required.  Research  requirements 
Identified  during  this  phase  will  be  directed  to  AFESC  for  Inclusion  In 


the  Phase  III  effort  of  the  program.  Needs  for  contaminant  health 
standards  will  be  identified  to  the  Command  Surgeon  for  resolution. 


3.  Phase  III  -  Technical  Base  Development  -  This  phase  is  the  responsi¬ 
bility  of  the  USAF's  Engineering  and  Services  Center,  and  its  purpose 
is  to  develop  a  sound  data  base  upon  which  to  prepare  a  comprehensive 
remedial  action  plan.  This  phase  includes  implementation  of  research 
requirements  and  technology  for  objective  assessment  of  adverse 
effects.  A  Phase  III  requirement  can  be  identified  at  any  time  during 
the  program. 

4.  Phase  IV  -  Operations/Remedial  Actions  -  This  phase  is  the  responsi¬ 
bility  of  the  USAF's  Engineering  and  Services  Center  and  includes  the 
preparation  and  implementation  of  the  remedial  action  plan. 


I 


1.2  BASE  MISSION 

George  AFB,  formerly  known  as  Victorville  Army  Airfield,  is  located  on  5,347 
acres  of  land  in  the  Mojave  Desert  region  near  Victorville,  California 
(Figure  1).  It  was  proposed  as  an  advanced  flying  school  on  a  site  originally 
comprised  of  approximately  2,200  acres  of  land.  Construction  of  the  facility 
began  in  1941  and  was  completed  in  1943.  The  Los  Angeles  District  of  the  U.S. 
Engineer  Department  (Corps  of  Engineers)  and  the  Third  District  Regional 
Office,  San  Bernardino,  designed  and  supervised  its  construction. 


Advanced  twin-engine  pilot  and  bombadler  training  using  five  types  of  aircraft 
started  in  1942  before  construction  was  complete.  Before  the  end  of  World 
War  II,  the  airfield  was  also  used  for  glider  pilot,  pilot,  and  bombadler 
training  on  as  many  as  13  different  aircraft  as  large  as  and  including  the 
B-25  bomber.  The  training  mission  ended  at  the  end  of  the  war,  all  flying 
operations  ceased,  and  the  base  was  placed  on  standby  status.  In  late  1945  it 
was  assigned  to  the  Air  Technical  Service  Command  and  used  to  store  aircraft, 
at  one  time  including  more  than  700  B-29  bombers. 


In  mld-1950  the  base  was  renamed  in  honor  of  Brig.  General  Harold  H.  George,  a 
World  War  I  fighter  ace.  In  July  of  that  same  year,  the  F-86-equipped  1st 
Fighter  Interceptor  Wing  moved  to  the  high  desert  base.  Several  wings  staged 
through  George  to  train  in  the  F-86  prior  to  deploying  to  Korea. 


•Tactical  Air  Command  took  over  the  base  on  November  15,  1951,  with  the  131st 
and  146th  Fighter  Bomber  Wings  flying  F-51  Mustangs.  The  Ist  Fighter 
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Interceptor  Wing  moved  to  Norton  AFB,  leaving  the  94th  Fighter  Interceptor 
Squadron  at  George  to  fly  the  F-86  in  the  air  defense  role.  In  January  1953, 
the  479th  Fighter  Bomber  Wing  absorbed  the  131st  FBW  mission  and  became  the 
host  unit.  The  479th  became  the  first  TAG  wing  to  become  operational  in  the 
new  supersonic  F-lOO  Super  Sabre  in  September  1954.  Four  years  later,  in  July 

1958,  the  F-104  Starfighter  was  added  to  its  Inventory.  The  following  year, 

1959,  the  F-lOOD-equlpped  31st  Tactical  Fighter  Wing  was  activated  at  George. 
That  wing  was  reassigned  to  Homestead  AFB,  Florida,  in  May  1962. 

While  the  479th  continued  to  train  pilots  to  fly  the  F-lOO  and  F-104,  yet 
another  wing  was  activated  at  George,  this  time  to  train  combat  readiness  in 
the  new  F-4C  Phantom  tactical  fighter.  Activated  as  the  32nd  TFW,  the  8th 
left  for  Ubon  AB,  Thailand,  after  achieving  combat-ready  status. 

The  479th  TFW  got  its  first  F-4C  Phantoms  in  November  1964  and  became  an 
all-phantom  wing  in  June  1967  when  the  last  of  the  F-104s  left  George.  Also 
during  the  early  1960s,  ADCOM's  329th  Fighter  Interceptor  Squadron  flying 
F-106  Delta  Darts  was  based  at  George.  During  the  same  part  of  the  early 
1960s,  the  F-105D  Thunderchlef-equipped  355th  TFW  was  activated  at  the  base. 
The  wing  was  transferred  to  McConnel  AFB,  Kansas,  in  July  1964. 

On  October  1,  1971,  the  35th  TFW  was  transferred  from  Phan  Rang  AB,  Vietnam, 
to  replace  the  now  inactivated  479th  TFW.  The  George  AFB  mission  continued  to 
be  one  of  training  pilots  to  fly  the  F-4.  In  1973  the  wing  gained  the  F-105G 
Wild  Weasel  mission  upon  its  transfer  from  McConnel  AFB,  Kansas,  and  in  the 
spring  of  1975,  George  AFB  became  the  "Home  of  the  Wild  Weasels,"  as  F-105G 
and  F-4C  WW  training  transferred  to  George  from  the  Fighter  Weapons  School  at 
Nellis  AFB,  Nevada. 

George  AFB  is  presently  the  host  of  the  831st  Air  Division.  The  primary 
mission  of  the  division  is  to  execute  tactical  fighter  operations  and  to 
provide  training  for  aircrew  and  maintenance  personnel.  The  35th  Tactical 
Training  Wing,  a  major  component  of  the  Division,  consists  of  the  following 
squadrons : 

•  20th  Tactical  Fighter  Training  Squadron  -  provides  flight  and 
academic  training  to  German  Air  Force  crews 
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•  3rd  German  Air  Force  Training  Squadron  -  assists  in  the  welfare  of 
German  Armed  Forces  personnel 

•  21st  Tactical  Fighter  Training  Squadron  -  provider  combat  training 
for  F-4E  aircrews 

•  35th  Aircraft  Generation  Squadron 

•  35th  Equipment  Maintenance  Squadron 

•  35th  Component  Repair  Squadron 

The  37th  Tactical  Fighter  Wing,  another  component  of  the  division,  consists  of 
the  following: 

•  561st  Tactical  Fighter  Squadron  -  active  F~4G  combat  squadron 

•  562nd  Tactical  Fighter  Training  Squadron  -  provides  combat  training 
for  F-4E  aircrews 

•  563rd  Tactical  Fighter  Squadron  -  active  F-4G  combat  squadron 

•  37th  Aircraft  Generation  Squadron 

•  37th  Equipment  Maintenance  Squadron 

•  37 th  Component  Repair  Squadron 

Mission  support  Is  provided  by  the  following  units: 

•  Resource  Management 

•  Comptroller 

•  Contracting  Division 

•  27th  Tactical  Air  Support  Squadron 

•  831st  Combat  Support  Group 
e  831st  Supply  Squadron 

•  831st  Civil  Engineering  Squadron 
e  831st  Security  Police  Squadron 

•  831st  Services  Squadron 

•  831st  Transportation  Squadron 

•  Field  Training  Detachment  516 

•  2067th  Information  Systems  Squadron 
e  Detachment  12,  25th  Weather  Squadron 

•  Detachment  5,  4400  Management  Engineering  Squadron 

•  Air  Force  Audit  Agency 
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1.3  THE  INSTALLATION  ElESTORATION  PROGRAM  AT  GEORGE  AIR  FORCE  BASE 


The  IRP  Phase  I  records  search  for  George  Air  Force  Base,  California  was 
performed  under  contract  by  the  consulting  firm  of  CH2M  HILL.  The  Phase  I 
records  search  was  Initiated  In  September,  1981,  and  the  report  was  available 
for  release  In  January,  1982.  These  activities  Included  a  detailed  review  of 
pertinent  Installation  records,  contacts  with  23  local  and  regulatory  agencies 
which  were  known  or  suspected  to  have  documents  containing  relevant  Informa¬ 
tion,  and  Interviews  with  36  former  and  present  base  personnel.  A  review  of 
past  and  present  Industrial  operations  was  obtained  through  available  shop 
files,  real  property  files,  and  historical  records,  photographs  and  maps. 

Next  to  be  considered  was  a  review  of  the  past  and  present  management  prac¬ 
tices  for  landfill  areas,  dump  sites,  hazardous  wastes,  and  accidental  spills. 
The  Identification  of  landfill  and  other  solid  or  liquid  waste  disposal  and 
burial  sites,  solvent  and  fuel  storage  and  disposal  sites,  and  spills  and 
leaks  was  the  goal  of  this  management  protocol. 

Once  potential  sites  had  been  identified  and  inventoried  by  records  search  or 
verbal  contact  with  personnel,  a  ground  survey  of  specific  sites  was  under¬ 
taken  to  observe  the  obvious  signs  of  environmental  stress  (leachate,  fuel 
stains,  etc.)  on  the  Installation.  All  Identified  and  surveyed  sites  were 
catalogued  and  designated  on  maps.  Geomorphology,  drainage,  soil  condition, 
hydrology,  local  meteorology  and  geology  were  carefully  considered  at  each 
site. 

A  site  evaluation  rating  was  performed  to  quantify  and  rank,  by  environmental 
health  risk  priority,  each  site  where  there  existed  a  potential  for  hazardous 
waste  release.  This  rating  evaluation  system  was  developed  by  DoO  and  Is 
called  the  Hazardous  Assessment  Rating  Methodology  (HARM).  Like  the  other 
hazardous  waste  site  ranking  models,  the  HARM  model  uses  a  scoring  form  to 
rank  sites  for  priority  attention.  The  model  uses  data  obtained  during  the 
record  search  portion  (Phase  I)  of  the  IRP.  In  assessing  the  hazards  at  a 
given  site,  the  model  develops  a  score  based  on  four  aspects  of  the  hazard 
posed  by  a  specific  site:  (1)  the  possible  receptors  of  the  contamination; 
(2)  the  waste  and  its  characteristics;  (3)  potential  pathways  for  contaminant 


migration;  and  (4)  any  efforts  to  contain  the  contaminants.  Each  of  these 
categories  contains  a  number  of  rating  factors  that  are  used  In  the  overall 
hazard  rating. 

Table  1  Is  a  summary  of  54  sites  which  were  Identified  during  the  IRP  Phase  I 
records  searches  and  Investigated  for  potential  contamination  and  migration 
hazard.  Thirty-one  of  the  sites  were  found  not  to  be  a  potential  threat  to 
the  environment  or  public  health  and  safety  In  context  of  regulated  hazardous 
wastes  and  were  not  evaluated  using  the  HARM  rating  model.  The  remaining  23 
sites  were  ranked  using  the  HARM  model.  The  sites  and  their  HARM  total  scores 
and  subscores  are  Identified  In  Table  2. 

At  the  conclusion  of  the  IRP  Phase  1  records  search,  the  USAF  determined  the 
potential  for  off-slte  migration  of  hazardous  wastes  at  George  AFB  Is  low 
because  of  the  relatively  low  groundwater  levels,  negative  net  annual  precipi¬ 
tation,  and  the  absence  of  surface  waters.  Six  of  the  HARM  rated  sites  were 
determined  as  having  low  or  nonexistent  environmental,  public  health  or  safety 
concerns.  As  a  consequence.  Phase  II  funds  were  not  appropriated  to  perform 
comprehensive  site  Investigations.  These  six  sites  include  Site  B-2 ,  a 
reported  1952  burial  site  of  up  to  400  gallons  of  lead-based  paints  near  Air 
Base  Road  and  the  sheet  range.  Sites  S-1  and  S-3  are  small  abandoned  waste 
oil  and  fuel  leach  pits  behind  vehicle  maintenance  buildings  and  the  fuels 
lab.  Site  S-5  is  the  current  fire  training  area  north  of  Crosswind  Runway  21, 
while  Site  S-7  Is  the  old  wing  tip  fuel  tank  drainage  area  near  the  operations 
apron.  Removal  of  fuel-enriched  soils  in  affected  areas,  particularly  at  Site 
S-7,  has  been  undertaken  In  the  past.  Finally,  Site  S-12  Is  the  base  golf 
course  which  for  several  years  was  Irrigated  with  effluent  from  the  wastewater 
treatment  plant.  There  have  been  no  observed  detrimental  effects  to  the  golf 
course  or  downslope  vegetation  or  of  base  water  supply  groundwater  quality  as 
a  consequence  of  golf  course  Irrigation  with  plant  effluent.  Golf  course 
Irrigation  Is  accomplished  solely  with  groundwater  now  that  all  wastewaters 
are  transported  off-base  to  the  Victor  Valley  Regional  Wastewater  Treatment 
Plant. 

The  HARM  ratings  of  the  remaining  17  sites  Indicated  many  have  a  moderate  to 
high  potential  for  contaminant  release  or  migration.  In  addition,  possible 


Table  1 


DISPOSAL  SITE  PRELIMINARY  ENVIRONMENTAL  SUMMARY 
GEORGE  AFB,  CALIFORNIA 


Potential  Hazards 
Contamination  Migration 


Numerical 

Rating 

Assigned 


Munitions 

M-1 

Small  Arms  Residue 

M-2 

Small  Arms  Residue/Oil 

M-3 

Small  Arms  Residue/Bombs 

Landf ills 

L-1 

Indust rial /Domestic 

L-2 

Fuel  Tank  Sludge 

L-3 

Radloactlve/Toxic 

L-A 

Starter  Cartridges 

L-5 

Paper 

L-6 

Debris/Possible  Asbestos 

L-7 

Construction  Debris 

L-8 

Construction  Debris 

L-9 

Domestic 

L-10 

Deb r 1 s /Dome s t Ic 

L-n 

Debrls/Domestic /Industrial 

L-12 

Indus trial /Domestic 

L-13 

Industrial /Domestic 

Other  Dumps 

B-1 

Chemical  Toilet  Residue 

B-2 

Paint 

B-3 

Debris/Industrial 

B-4 

Debris/Indus trial 

B-5 

Rubble 

B-6 

Rubble/Domestic 

B-7 

Construction  Debris 

B-8 

Pestlcldes/Paint 

B-9 

Acids/OUs 

B-IO 

Pesticides/Oils 

B-11 

Aircraft 

B-12 

Aircraft  Parts 

B-13 

Possible  Munitions 

Liquid  Disposal  or  Spills 

P 

Sanitary 

POL 

Jet  Fuel 

POL 

POL 

Jet  Fuel 

Jet  Fuel 

Creosote 

Jet  ®uel 

Jet  Fuel 

STP  Effluent 

Jet  Fuel 

Jet  Fuel 

Jet  Fuel 

Leaded  Gas 

Jet  Fuel 

Solvents/Oils 

Transformer  Oils 

Industrial 

Sanitary /Industrial 

POL 

Jet  Fuel 

Sanitary/Industrial  Sludge 
Sanitary/Industrial  Sludge 
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Table  2 

SUMMARY  OF  HARM  SCORES  FOR 
POTENTIAL  HAZARDOUS  WASTE  DISPOSAL  SITES 
GEORGE  AFB,  CALIFORNIA 


Munitions 


Landf Ills 


Site  Description 
(weighting  factor) 


Munitions  Disposal 


Base  Landfill 
TEL  Disposal  Site 
Radioactive  Disposal 
Street  Sweeping  Disposal 
Original  Base  Landfill 
Base  Landfill 


Subscores  (Z  of  Maximum  Possible  Score  In  Each  Category) 

Waste 

Waste  Management 

Receptors  Pathways  Characteristic  Practices  Overall  Score 

.24 


16 

6( 

18 

8( 

19 

8( 

14 

61 

Burial  Sites 


Paint  Drum  Burial 
Pesticide  and  Paint  Burial 
Acid  and  Oil  Burial 
Pesticide  and  Oil  Burial 


Liquid  Disposal  or  Spills 


POL  Leach  Field 

33 

POL  Leach  Field 

33 

Fuel  and  Oil  Disposal 

20 

Fire  Training  Area 

31 

Abandoned  Fire  Training 

27 

Tip  Tank  Drainage  Area 

33 

Golf  Course/WWTP  Irrigation 

61 

Industrial  Outfall  &  Pipeline 

37 

STP  Percolation  Ponds 

27 

French  Drain 

33 

French  Drain 

33 

Sludge  Drying  Beds 

27 
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additive  effects  may  result  from  combined  contaminant  migration  because  In 
some  areas  the  sites  are  close  together.  As  a  result,  five  general  areas  were 
Identified  as  having  the  highest  potential  for  pollutant  migration.  These 
areas.  Identified  on  Figure  2,  contain  17  of  the  sites  rated  for  HARM  score 
and  two  sites  (L-4  and  S-19)  which  had  not  been  ranked.  Presented  in  order  of 
priority,  these  five  areas  are: 

1.  Industrial/Storm  drain  line  and  Outfall,  (Site  No.  S-20). 

2.  Northeast  Disposal  Area  -  STP  percolation  ponds  (S-21),  the  most 
recent  base  landfill  (L-13),  the  abandoned  fire  training  area 
(S-6),  the  sludge  drying  beds  (S-25),  the  original  base  landfill 
(L~12),  the  street  sweeping  disposal  area  (L-11),  and  the  three 
unverified  acid,  oil,  paint,  and  pesticide  burial  sites  (B-8,  B-9, 
B-10). 

3.  Southeast  Disposal  Area  -  major  base  landfill  (L-1),  the  tetra¬ 
ethyllead  disposal  site  (L-2),  the  radioactive/ toxic  chemical 
disposal  site  (L-3),  the  starter  cartridge  disposal  area  (L-4), 
and  the  munitions  disposal  site  (M-2). 

4.  Central  Disposal  Area  -  leaking  transformer  oils  (S-19),  dry  well 
used  for  waste  POL  disposal  (S-22),  and  dry  well  used  for  waste 
jet  fuel  disposal  (S-23). 

5.  West  Perimeter  Road  waste  jet  fuel  disposal  area  (S-4)  -  the 
lineal  extent  of  the  fuel  disposal  area  Is  uncertain,  and  may  have 
Included  a  second  Interior  road  leading  to  Engine  Test  Cell  799. 

The  USAF  Occupational  and  Environmental  Health  Laboratory  (OEHL)  retained  JRB 
Associates,  division  of  Science  Applications  International  Corporation  (SAIC) 
In  September  1983  to  perform  an  Installation  Restoration  Program  Phase  II 
conflrmatlon/quantlflcatlon  Investigation  at  George  AFB  using  funding  provided 
by  the  United  States  Air  Force.  Field  work  commenced  in  December  1983  In 
reponse  to  the  recommendations  of  the  IRP  Phase  I  report.  This  work  included 
the  Installation  of  10  groundwater  monitoring  wells  in  the  northeast,  central, 
and  southeast  disposal  areas;  collection  of  composite  soil  samples  from  seven 
10-foot  borings  in  the  industrial  outfall  ditch;  collection  of  two  soil  sam¬ 
ples  from  the  roadway  at  the  west  perimeter  road  spill  site;  performance  of  an 
exflltratlon  test  to  locate  perforated  drain  Intervals  along  the  Industrial 
pipeline  beneath  the  fllghtllne  operational  apron;  and  review  of  USAF  pressure 
test  data  for  the  George  AFB  Liquid  Fuels  System.  Borehole  soil  samples  and 
groundwater  samples  were  collected  from  all  of  the  monitoring  wells. 
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Figure  2 

LOCATION  MAP  OF  POTENTIAL  HAZARDOUS  WASTE  DISPOSAL  SITES* 
SURVEYED  DURING  IRP  PHASE  II  CONFIRMATION  INVESTIGATION 
AT  GEORGE  AIR  FORCE  BASE 


*As  identified  in  IRP  Phase  I  Report,  CH2M  HILL  (1982). 


Groundwater  samples  taken  from  wells  In  the  northeast  and  southeast  disposal 
areas  were  analyzed  for  oils  and  greases,  phenols,  total  organic  carbon,  chro¬ 
mium,  lead,  silver,  purgeable  aromatics,  purgeable  halocarbons,  DDT  and  chlor- 
dane.  These  analytes  were  selected  because  of  known  or  suspected  waste  types 
burled  In  the  landfills  or.  In  the  case  of  the  northeast  disposal  area, 
because  of  conservative  pollutant  types  (e.g.,  heavy  metals)  known  to  be  In 
wastewater  treatment  plant  effluents  that  were  disposed  In  percolation  ponds 
for  more  than  30  years.  Water  samples  taken  from  the  central  disposal  area 
monitoring  wells  were  analyzed  for  oils  and  greases,  total  organic  carbon,  and 
polychlorinated  biphenyls.  These  analytes  were  selected  because  of  the  known 
transformer  oil  spills  and  dry  well  disposal  of  waste  fuels. 


Surface  and/or  shallow  soil  samples  taken  along  the  west  perimeter  road  and  In 
the  Industrlal/storm  outfall  -ditch  were  analyzed  for  oil  and  grease  content  to 
measure  possible  hydrocarbon  contamination  resulting  from  past  disposal  prac¬ 
tices.  Finally,  nine  soil  samples  were  selected  from  those  taken  during  bore¬ 
hole  drilling  based  on  organic  vapor  analyzer  readouts  or  soil  types  that 
suggested  possible  contamination.  These  soils  were  analyzed  to  determine  the 

concentrations  of  oils  and  greases,  phenols,  chromium,  lead,  silver,  chlorl- 

7: 

nated  pesticides,  and  halocarbons.  All  field  measurements  and  analytical  data 
are  presented  In  the  following  sections  of  this  report  and  were  used  In  the 
development  of  remedial  actions  for  follow-on  Investigation  and  confirmation. 


1.4  IDENTIFICATION  OF  THE  FIELD  TEAM 

The  George  AFB  Phase  II  (Confirmation)  Investigation  was  performed  by  Science 
Applications  International  Corporation.  Geophysical  field  and  technical 
support  was  provided  by  John  M.  Musser  of  Geo-Recon  International  of  Seattle, 
Washington.  Eight  of  the  Phase  II  well  borings  were  drilled  using  hollow  stem 
auger  techniques  by  Stang  Hydronlcs  of  Orange,  California,  while  Pioneer 
Drilling  of  Redlands,  California  drilled  two  wells  using  mud  rotary  techniques. 
Sediment  and  water  analyses  were  performed  by  the  Environmental  Research  Group 
(ERG)  In  Ann  Arbor,  Michigan  and  quality  assurance  control  provided  by  Ms. 
Claudia  Wlegand  of  SAIC's  Trace  Environmental  Chemistry  Laboratory  located  In 
La  Jolla,  California.  More  complete  biosketches  of  the  project  team  are  pre¬ 
sented  In  Appendix  K.  SAIC's  programmatic  and  field  staff  from  the  Bellevue, 
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Washington  office  was  led  by  Richard  Grelllng,  P.E.,  project  manager.  Robert 
Peshkln,  an  SAIC  geologist,  supervised  drilling  operations,  and  collected  and 
logged  soil  samples  and  drill  cuttings.  Patricia  O'Flaherty  and  Glynda  Steiner 
assisted  In  soil  sampling,  logging,  well  Installation  and  development,  and 
water  sampling.  Finally,  Messrs.  Grelllng  and  Peshkln  assisted  by  Ms.  Steiner, 
performed  the  Industrial  outfall  pipe  exflltratlon  study. 


2.0  ENVIRONMENTAL  SETTING 


2.1  PHYSICAL  AND  BIOLOGICAL  ENVIRONMENT 

George  Air  Force  Base  Is  located  In  Township  6  N.  Range  5  W.  on  a  gently 
sloping  broad  terrace  In  the  western  Mojave  Desert  of  southern  California. 
The  base  Is  approximately  20  miles  northeast  of  the  San  Gabriel  Mountains,  and 
Is  adjacent  to  and  above  the  right  bank  of  the  Mojave  River,  downstream  of  the 
Lower  Narrows  three  miles  northwest  of  Victorville.  The  Lower  Narrows  gets 
Its  name  from  the  river  cutting  through  outcropped  rock  and  hills  which  pre¬ 
vented  It  from  meandering  across  the  floor  of  the  valley. 

The  climate  around  George  AFB  Is  arid  with  long  hot  summers  and  short  cool 
winters.  Winter  temperatures  seldom  drop  below  freezing  while  summer  mean 
maximum  temperatures  are  In  the  90  to  100  degree  Fahrenheit  ("F)  range.  Mean 
annual  temperature  for  the  base  Is  62"F  and  mean  annual  precipitation  Is  4.2 
Inches  according  to  data  from  DET  12,  25th  Weather  Squadron,  George  AFB.  High 
rates  of  evaporation,  however,  cause  the  annual  net  precipitation  to  drop 
below  minus  50  Inches. 

The  plant  communities  on  and  near  George  AFB  are  typical  of  the  dry  climate  of 
an  upland  desert  environment.  Creosote  bush  scrub  Is  the  predominant  vegeta- 
tlonal  community  In  the  undeveloped  areas  on  base.  Common  plants  In  this 
community  Include  creosote  bush,  Indian  rlcegrass.  Mormon  tea  and  Cheesebush. 
Typical  plants  of  the  joshua  tree  woodland  community  are  also  found  on  base 
and  Include  the  joshua  tree,  California  juniper,  boxthom,  and  bladder  sage. 
Wildlife  in  the  vicinity  of  George  AFB  Includes  both  desert  and  riparian 
species.  Predominant  desert  species  Include  black-tall  jackrabblt,  Audubon 
cottontail,  and  antelope  ground  squirrel  (CH2M  HILL,  1982).  Federally  listed 
threatened  or  endangered  wildlife  species  have  not  been  Identified  on  George 
AFB,  although  the  Mojave  ground  squirrel  Cltellus  mohavensls  and  the  desert 
tortoise  Gopherus  agasslzl  have  been  designated  rare  or  sensitive,  respec¬ 
tively,  by  state  and  federal  resource  management  agencies. 


2.2  GEOLOGY 


George  Air  Force  Base  Is  located  at  an  elevation  of  approximately  2,860  feet 
above  sea  level.  This  high  desert  region  Is  part  of  the  basin  and  range  physi¬ 
ographic  province,  and  It  Is  completely  surrounded  by  mountains.  These  bound¬ 
aries  Include  the  San  Gabriel  and  the  San  Bernardino  mountains  on  the  west  and 
south,  the  Sierra  Nevada  Mountain  Range  on  the  north,  and  the  Fry,  Rodman,  and 
Cady  mountains  on  the  east. 


The  Base  lies  on  a  relatively  level  alluviated  plain  which  slopes  gently  to 
the  north  and  east.  Elevations  of  the  plain  range  from  4,300  feet  at  the  base 
of  the  southern  mountains,  to  approximately  3,000  feet  at  Victorville,  2,860 
feet  at  George  Air  Force  Base,  and  2,400  feet  at  Helendale  at  the  northern 
edge  of  the  plain. 

Structurally,  this  part  of  the  Mojave  Desert  Is  an  alluvium  filled  valley. 
Geologic  units  of  the  region  are  characterized  by  either  their  water-bearing 
or  non-water-bearing  properties.  Permeable  rock  formations  which  store  and 
transmit  significant  quantities  of  water  are  known  as  aquifers.  A  variety  of 
geologic  formations  can  act  as  aquifers.  The  most  widely  developed  aquifers 
consist  of  unconsolidated  alluvial  deposits,  chiefly  gravels  and  sands.  These 
geologic  features  occur  as  water  courses,  burled  valleys,  plains,  or  Intermon- 
tane  valleys.  The  Mojave  Basin  Is  an  Intermontane  valley.  The  water-bearing 
group  Is  composed  of  unconsolidated  to  semlconsolldated  alluvial  deposits  which 
are  Quaternary  In  age,  continental  In  origin  and  made  up  primarily  of  materials 
ranging  In  size  from  coarse  sands  and  gravels  to  silts  and  clays.  George  Air 
Force  Base  Is  underlain  entirely  by  these  water-bearing  sediments.  The  non- 
water-bearing  formations  are  pre-Tertiary  age  crystalline  rocks.  These  rock 
formations  comprise  the  majority  of  the  mountain  and  hill  areas  which  enclose 
the  Mojave  Basin.  These  crystalline  rocks  also  underlie  the  valley  areas  and 
are  burled  by  the  unconsolidated  Quaternary  alluvial  deposits  described  above. 
During  the  field  Investigations  SAIC  scientists  encountered  only  the  uppermost 
water-bearing  sedimentary  units.  These  stratigraphic  units  appear  to  be 
areally  extensive.  Figure  3  Is  a  generalized  stratigraphic  section  of  the 
unconsolidated  deposits  of  the  Mojave  Basin  In  the  vicinity  of  George  AFB. 
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Figure  3 

GENERALIZED  STRATIGRAPHIC  SECTION  OF  THE  UNCONSOLIDATED  DEPOSITS 
OF  THE  MOJAVE  BASIN  IN  THE  VICINITY  OF  GEORGE  AIR  FORCE  BASE 

(Note:  Geologic  descriptors  [Qrd,  Qp,  Qds,  etc.]  identify  age 
of  stratigraphic  unit  [Q  -  Quarternary]  and  lithology  [rd  ■  rive 
deposits,  oa  ■  older  alluvium,  etc.]) 


According  to  the  State  of  California  Department  of  Water  Resources  (1967),  the 
water-bearing  materials  in  the  Mojave  River  basin  include  eleven  lithologic 
units  that  range  in  age  from  Recent  to  Pleistocene  (0-2.5  million  years  ago). 
They  Include  fluvial  deposits,  lake  and  lakeshore  deposits,  playa  deposits  and 
dune  sand,  alluvium,  fan  deposits,  landslide  breccia.  Shoemaker  gravel,  and 
the  Harold  Formation,  which  is  a  conglomeratic  alluvial  sand  deposit. 

The  sources  of  these  sediments  are  the  pre-Tertiary  crystalline  complexes 
which  make  up  the  surrounding  mountains.  Streams  carry  debris  into  the  basin 
during  normal  and  flood  runoff.  Coarser  materials  settle  out  of  suspension 
first.  The  fine-grained  material  is  transported  and  deposited  farther  from 
the  source  rock.  Groundwater  moves  through  the  spaces  between  rock  or  sedi¬ 
ment  particles  and  through  fractures  in  solid  rock.  Rarely  are  these  spaces 
larger  than  a  fraction  of  an-  inch  even  in  the  coarsest  material.  George  AFB 
is  located  near  the  northern  limit  of  the  alluvial  terrace  which  begins  at  the 
base  of  the  San  Gabriel  Mountains.  The  sediments  which  comprise  the  local  aqui¬ 
fers  are  probably  finer-grained  than  those  closer  to  the  sediment  sources.  As 
a  consequence,  the  specific  yield  of  the  fine-grained  materials  are  likely  to 
be  quite  low. 

2.3  HYDROLOGY 

The  Mojave  River  is  the  principle  surface  drainage  in  the  entire  Mojave  hydro- 
logic  unit.  This  river  flows  to  the  north  and  east  across  the  Upper  Mojave 
Basin  from  its  headwaters  in  the  San  Bernardino  Mountains  to  its  terminus 
approximately  80  miles  from  George  AFB.  Minor  amounts  of  valley  floor  runoff 
contribute  to  the  Mojave  River  and  seasonally  intermittent  streams  in  the 
basin. 

Groundwater  supplies  which  are  found  in  the  nonlndurated  sediments  of  the 
Mojave  Basin  are  from  the  same  sources  as  the  surface  waters.  Runoff  from  the 
San  Gabriel  and  San  Bernardino  Mountains  percolates  through  the  unconsolidated 
alluvium  and  becomes  groundwater.  Groundwater  movement  within  the  Upper 
Mojave  Basin  occurs  parallel  and  adjacent  to  the  Mojave  River  in  a  generally 
south  to  north  direction  and  the  prevailing  groundwater  gradients  generally 
conform  to  the  regional  slope  of  the  land  surface  (California  Department  of 
Water  Resources,  1967).  Groundwater  investigations  for  public  and  private 


water  supply  wells  on  the  upland  desert  near  George  AFB  confirm  that  ground- 
water  flow  Is  In  a  north  to  northeast  direction,  which  Is  consistent  with  the 
general  slope  of  the  land  surface,  and  that  the  water  table  Is  most  frequently 
encountered  120  to  160  feet  below  the  ground  surface  (California  Department  of 
Corrections,  1983). 


3.0  FIELD  PROGRAM 


3.1  PURPOSE 

IRP  Phase  II,  Stage  1  field  work  at  George  AFB  Included:  (1)  a  magnetometer 
survey  at  the  southeast  base  landfill  site  to  determine  the  probable  location 
of  buried  metallic  wastes;  (2)  installation  of  ten  groundwater  monitoring 
wells  to  monitor  water  quality  hydraulically  upgradient  and  downgradient  of 
past  and  present  base  waste  disposal  sites  in  the  northeast,  central,  and 
southeast  areas  of  the  base;  (3)  collection  of  borehole  soils  and  groundwater 
samples  from  each  of  the  monitoring  wells  and  groundwater  sampling  of  an  exist¬ 
ing  Air  Force  monitoring  well;  (4)  collection  of  seven  composite  soil  samples 
from  the  industrial  outfall  (Site  S-20);  (5)  collection  of  two  soil  samples 
from  the  west  perimeter  roadway  (Site  S-4);  (6)  performance  of  an  exflltratlon 
test  to  locate  perforated  drain  intervals  along  the  industrial  pipeline  (Site 
S-20);  and  (7)  a  review  of  Air  Force  pressure  test  and  other  leak  test  data 
for  the  jet  fuel  pipeline  and  storage  tank  system.  The  locations  of  the  study 
sites  were  identified  in  Figure  2.  Groundwater  and  soil  samples  were  analyzed 
for  selected  Inorganic  and  organic  compounds  representative  of  wastes  believed 
to  be  disposed  of  in  base  landfills  or  on  base  property.  The  following 
sections  expand  upon  the  purpose  and  approach  of  each  of  these  Phase  II 
objectives. 

3.2  MAGNETOMETER  SURVEY 

The  purpose  of  the  magnetic  survey  was  to  locate  sites  within  the  closed 
southeast  landfills  that  could  contain  buried  55-gallon  drums  believed  to 
contain  toxic  substances.  The  IRP  Phase  I  records  search  team  reported  that 
as  many  as  126  drums  of  liquid  acetone  wastes  were  believed  buried  in  one  or 
more  landfill  trenches.  In  addition  to  identifying  potential  burial  loca¬ 
tions,  the  magnetometer  survey  results  were  used  to  help  locate  the  final 
placement  of  groundwater  monitoring  wells  both  hydraulically  upgradient  and 
downgradient  of  the  confirmed  landfill  waste  disposal  areas. 

3.2.1  Theory 

The  earth's  magnetic  field  resembles  the  magnetic  field  of  a  large  bar  magnet 
or  that  due  to  a  uniformly  magnetized  sphere.  The  origins  of  the  field  are 


from  sources  originating  from  (1)  inside  the  earth's  core  (94%  contribution), 
(2)  outside  the  earth,  and  (3)  to  a  lesser  extent  from  features  on  or  near  the 
earth's  surface.  The  earth's  magnetic  field  should  be  uniform,  similar  In 
effect  to  that  of  a  bar  magnet  (dipole).  Deviations  of  the  magnetic  field  or 
the  lines  of  magnetic  flux  are  created  regionally  and  locally  by  variations  in 
the  distribution  of  the  amounts  of  magnetic  materials  on  or  near  the  surface 
of  the  earth.  These  variations  or  anomalies  In  the  earth's  field  can  be  asso¬ 
ciated  with  naturally  occurring  materials,  or  burled  Iron  objects  and  remnant 
cultural  features  associated  with  man's  habitation.  The  cause  of  the  anomaly 
can  sometimes  be  Inferred  by  measuring  the  Intensity  of  the  magnetic  field 
over  the  anomaly  and  defining  spatially  the  magnetic  Intensity  fall-off  and 
the  lateral  limits  of  the  anomaly. 

The  proton  precession  magnetometer  Is  the  Instrument  most  widely  used  to 
measure  the  earth's  magnetic  field.  The  proton  precession  magnetometer  util¬ 
izes  the  precession  of  spinning  protons  (nuclei  of  hydrogen)  which  act  as 
small,  spinning  magnetic  dipoles.  The  hydrogen  Ions  are  temporarily  polarized 
with  a  uniform  field  created  by  the  magnetic  field  of  a  DC  current  through  a 
coll  of  wire.  When  the  temporary  magnetic  field  Is  removed,  the  spin  of  the 
proton  causes  the  axis  of  the  rotating  nucleus  to  process  about  the  direction 
of  the  earth's  magnetic  field.  The  spinning  protons  create  a  small  AC  signal 
in  the  surrounding  coll  of  wire.  The  frequency  of  the  signal  is  proportional 
to  the  total  magnetic  field  Intensity  of  the  earth's  magnetic  field  and  inde¬ 
pendent  of  the  orientation  of  the  coll.  The  frequency  Is  measured  by  digital 
counters  and  converted  to  the  absolute  value  of  the  total  magnetic  field. 

The  measurement  of  the  magnetic  field  Intensity  Is  expressed  In  gammas;  one 
ganmia  Is  1/100,000  of  a  gauss  or  1/100,000  oersted.  The  earth's  magnetic 
field  varies  from  60,000  gammas  (0.6  gauss)  in  the  polar  regions  to  30,000 
gammas  (0.3  gauss)  In  the  equatorial  regions.  Located  at  34"  35'  North 
Latitude  and  117*  21'  West  Longitude,  It  Is  anticipated  that  the  earth's 
magnetic  field  near  George  AFB  would  measure  49,500  gammas. 


The  earth's  magnetic  field  Is  subject  to  time  variations  created  by  solar- 
'Induced  Ionic  distortions  of  the  magnetosphere  (the  external  field  of  the 
earth).  These  are  generally  (1)  diurnal  or  dally  variations  (primarily  during 


daylight  hours)  as  large  as  100  gammas;  and  (2)  micropulsations  of  variations 
of  several  tens  of  gammas.  In  addition  to  these  variations  are  those  created 
by  magnetic  storms  as  a  result  of  changes  In  solar  wind  activity.  These  storms 
may  last  one  day  or  up  to  several  days  and  create  disturbances  of  up  to  several 
hundred  gammas  In  the  magnetic  field.  The  time  duration  of  this  type  of  magne¬ 
tic  disturbance  may  vary  from  minutes  to  days  with  both  positive  and  negative 
fluctuations.  This  type  of  storm  activity  is  generally  predicted  by  the  Space 
Environment  Services  Center  operated  by  the  National  Oceanic  and  Atmospheric 
Administration. 

Differential  magnetometer  readings  between  two  points  will  largely  remove  the 
effect  of  time-related  variations  occurring  in  the  magnetic  field.  Differen¬ 
tial  readings  also  filter  out  regional  magnetic  variations  and  enhance 
near-surface  magnetic  anomalies.  When  the  differential  readings  are  made  In  a 
constant  manner,  they  are  known  as  gradient  measurements.  Essentially,  the 
resultant  readings  are  made  with  a  fixed  distance  between  reading  points  such 
that  the  fixed  distance  is  small  with  respect  to  the  source  of  the  anomaly. 
The  difference  in  intensity  divided  by  the  distance  between  sensors  is  the 
gradient  measured  at  the  midpoint  .of  the  sensor  spacing.  Gradient  readings 
may  be  in  a  vertical  plane  or  in  a  horizontal  plane. 

3.2.2  Equipment 
Gradient  Magnetometer 

An  EDA  Instruments  PPM-500  Vertical  Gradiometer  was  utilized  to  make  the  field 
measurements.  This  Instrument  is  a  microprocessor-based  vertical  gradiometer 
and  registers  the  two  proton  precession  sensors  simultaneously  to  calculate  and 
store  in  memory  the  vertical  gradient,  total  field  measurement  of  the  upper 
sensor,  time  of  reading  and  the  field  coordinates  of  the  reading.  The  gradient 
measurement  is  at  a  vertical  0.5-meter  spacing  and  is  normalized  to  readings 
in  gammas  per  meter.  Processing  sensitivity  of  the  sensor  readings  is  plus  or 
minus  0.02  gammas  with  a  display  resolution  of  0.1  gamma.  The  gradient  toler¬ 
ance  of  the  instrument  Is  5,000  gammas  per  meter. 


Base  Station  Magnetometer 

A  geometries  Model  856  microprocessor-based  proton  magnetometer  was  used  as  a 
base  station  to  detect  unusual  magnetic  storm  activity  during  the  field  sur¬ 
vey.  Resolution  of  the  Model  856  Proton  Magnetometer  Is  0.1  gamma. 

Field  Computer  Support 

A  HP-85  microprocessor  computer  was  used  to  record  and  list  the  field  data 
collected  by  both  the  above  Instruments. 

Office  Computer  Support 

An  Apple  II  Plus  microcomputer  with  a  Houston  Instruments  DP-1  X-Y  plotter  was 
used  to  compile  the  field  data  and  plot  the  results.  The  data  were  trans¬ 
ferred  between  computers  with  an  RS-232  modem. 

3.2.3  Methods 
Grid  Layout 

• 

Figure  4  Is  a  schematic  of  the  southeast  landfills  upon  which  the  magnetometer 
study  was  performed.  Contained  thereon  are  the  grid  coordinates  and  the  base¬ 
line  axes  used  as  reference  location  points  when  establishing  a  10-foot  square 
grid  within  the  general  boundaries  of  the  closed  landfills.  All  points  of  the 
grid  were  referenced  to  these  baselines.  The  survey  area  encompasses  all  of 
sites  L-1  and  L-3  as  presented  in  the  IRP  Phase  I  report  and  as  confirmed  by 
the  George  AFB  engineering  department.  Site  L-2  is  contained  within  the  bound¬ 
aries  of  L-1.  The  size  and  boundaries  of  the  study  area  extend  beyond  any 
Identified  ground  surface  disturbances  to  landform  or  desert  vegetation  so  as 
to  ensure  Inclusion  of  all  known  or  suspected  landfill  placements. 

Once  the  outer  boundaries  were  defined,  the  entire  survey  area  was  broken  Into 
nine  separate  sub-areas  to  facilitate  ease  In  walking  of  traverses,  data  pro¬ 
cessing,  and  Interpretation.  The  size  and  shape  of  the  sub-areas  were  dictated 
by  geometric  shape  and  topography  and  not  by  any  knowledge  pertaining  to  the 
placement  of  fill  or  waste  materials.  The  only  surface  depressions  Indicative 
of  past  disposal  trenches  were  noted  In  Sub-areas  A,  D,  E,  and  G. 
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The  location  of  the  east/west  baseline  was  tied  to  the  centerline  of  the 
gravel  road  lying  north  of  the  gas  pipeline  along  the  Township  line  between 
Townships  5  and  6  North.  The  Point  of  Beginning,  N  000  and  E  000,  Is  located 
46  feet  north  of  the  road  centerline.  It  is  also  107  feet  east  of  the  north/ 
south  trending  road  near  the  southwest  comer  of  the  landfill.  The  north/ 
south  baseline  was  constructed  perpendicular  to  the  east/west  baseline  and 
originates  at  the  Point  of  Beginning. 

Separate  600-foot  chains,  marked  at  10-foot  Intervals,  were  laid  out  along 
each  baseline.  A  third  600-foot  chain  was  laid  parallel  to  the  east/west 
baseline.  These  chains  served  to  orient  the  magnetic  traverse  lines  which 
were  run  In  a  north/south  direction.  Double  range  poles  were  placed  at  each 
10-foot  station  on  both  the  north  and  south  east/west  chains  to  provide  sight¬ 
ing  markers  to  keep  the  north/south  traverse  aligned.  Similarly,  range  poles 
were  placed  at  appropriate  distances  (for  example,  100  feet  from  the  base 
line)  on  the  north/south  chain  to  verify  position  along  the  north/south  tra¬ 
verse.  As  the  traverses  progressed  eastward,  the  chains  and  poles  were  moved 
as  required  to  maintain  proper  orientation  of  the  traverses.  All  distances 
represent  slope  measurements.  The  relief  of  the  terrain  (0  to  20  feet)  is 
such  that  minimal  error  Is  expected.  As  much  as  possible,  all  chain  measure¬ 
ments  were  level  chained. 

Magnetic  Traverse 

The  magnetic  field  measurements  were  made  along  the  north/south  grid  lines  at 
Intervals  of  10  feet.  The  PPM-500  recorded  the  measurements  of  (1)  the  total 
field  at  the  top  sensor,  (2)  the  gradient  measured  at  a  spacing  of  0.5  meters 
and  normalized  to  a  unit  measure,  (3)  the  coordinates  of  the  grid  point  along 
the  traverse  updated  automatically,  and  (4)  the  time  of  reading.  The  time 
Interval  between  successive  readings  was  typically  between  10  and  IS  seconds. 
Measurement  along  the  traverse  was  "paced”  and  the  position  verified  visually 
when  crossing  In  line  with  the  range  poles  placed  on  the  north/south  chain. 
The  positional  accuracy  Is  estimated  to  be  within  two  feet  of  the  recorded 
point. 


Heading  errors  for  a  change  In  the  direction  of  the  traverse,  l.e.,  from  a 
north/south  direction  to  a  south/north  direction,  respectively,  were  1.5  gamma 


increase  in  the  Total  Field  and  a  0.9  decrease  in  the  Magnetic  Gradient.  The 
heading  error  is  created  by  a  change  in  position  of  the  operator's  body  from 
one  side  of  the  magnetometer  to  the  opposite  side.  For  both  traverse  direc¬ 
tions  the  Instrument  orientation  remained  constant.  All  magnetically  suscep¬ 
tible  objects  were  removed  from  the  operator's  person.  The  PPM-500  is  con¬ 
structed  from  non-magnetlc  materials,  including  the  unit's  battery. 

As  the  PPM-500  is  a  microprocessor  unit,  all  of  the  recording  was  accomplished 
automatically  by  the  operator  pressing  one  button,  including  the  updated  posi¬ 
tion  along  the  traverse  line.  In  this  manner  recording  error  was  eliminated, 
and  the  operator  could  pay  attention  to  his  position  along  Che  line  as  he  pro¬ 
gressed.  Errors  that  did  occur  in  position,  for  one  reason  or  another,  could 
be  easily  identified  and  that  part  of  the  grid  rerun.  The  memory  storage  ca¬ 
pacity  in  the  PPM-500  is  1,140  data  points.  When  the  memory  bank  of  the  unit 
was  filled,  the  PPM-500  was  "dumped"  to  tape  storage  using  the  HP-85.  All  of 
Che  day's  data  listed  on  paper  Cape  were  reviewed  for  completeness  and  errors 
that  may  have  Inadvertently  occurred  during  the  field  day. 

Base  Station  Control 

The  Geomagnetic  Forecast  Center  of  the  Space  Environmental  Services  Center  at 
Boulder,  Colorado  was  contacted  and  reported  that  the  geomagnetic  field  activ¬ 
ity  for  the  dates  of  the  field  survey  was  "Active"  with  a  Boulder  ”K"  index  of 
from  4  to  5.  For  this  reason  it  was  decided  Co  Include  a  Base  Station  record¬ 
ing  magnetometer  to  monitor  the  magnetic  field  activity  for  possible  geomag¬ 
netic  storms.  The  base  station  was  located  at  grid  point  N  800,  E  000  and 
operated  at  a  timed  reading  interval  of  15  seconds  during  the  working  day. 

At  the  end  of  each  day's  field  work,  the  base  station  magnetometer  data  bank 
was  "dumped"  with  the  HP-85  computer.  The  data  were  then  Inspected  to  deter¬ 
mine  if  the  geomagnetic  field  was  affected  by  unusual  magnetic  activity; 
l.e.,  whether  or  not  there  was  an  onset  of  a  geomagnetic  storm  that  would  have 
affected  the  gradient  readings  taken  during  Che  day's  field  work. 

3.3  DRILLING  AND  SOIL  SAMPLING 

Drilling  of  the  monitoring  wells  installed  at  George  AFB  was  performed  using 
both  hollow-stem  auger  and  mud  rotary  drilling  techniques.  The  hollow-stem 


auger  drilling  was  performed  using  a  truck-mounted.  Mobile  B-53  drill  rig 
owned  and  operated  by  Stang  Hydronics  of  Orange,  California.  Eight  borings 
were  made  using  a  3-3/8  inch  inside  diameter  hollow-stem  auger.  Pioneer 
Drilling  of  Redlands,  California  drilled  two  borings  using  mud  rotary  drilling 
techniques  with  a  truck-mounted.  Mobile  B-80  drill  rig.  Mud  rotary  drilling 
had  to  be  employed  downgradient  of  the  northeast  disposal  site  after  six  unsuc¬ 
cessful  boring  attempts  were  made  with  the  hollow-stem  auger.  Each  of  the  six 
drilling  attempts  encountered  a  dense  geologic  material  at  30  to  60  feet  below 
the  ground  surface  which  could  not  be  drilled  with  the  auger  technique. 

Each  well  boring  was  generally  made  to  20  or  more  feet  below  the  surface  of 
the  groundwater.  It  was  suggested  in  the  Phase  I  report  that  the  static 
groundwater  level  beneath  the  base  is  about  110  feet  below  the  ground  surface 
based  upon  measurements  of  the  groundwater  surface  in  an  existing  Air  Force 
monitoring  well  (MW-1)  located  near  the  north  end  of  Runway  21.  SAIC's  inves¬ 
tigation  determined  that  groundwater  surface  levels  were  in  fact  generally 
deeper  than  110  feet,  ranging  from  93  feet  to  166  feet  below  ground  surface. 
Groundwater  surface  measurements  in  the  USAF  monitoring  Well  MW-1  made  during 
this  study  found  the  water  table  to  be  about  140  feet  below  the  ground  sur¬ 
face.  Table  3  is  a  summary  of  the  monitoring  wells  and  boreholes  which  were 
Installed  at  George  AFB  during  this  Phase  II,  Stage  I  (Confirmation)  Investi¬ 
gation.  This  table  outlines  total  depth,  casing  construction,  sample  zones 
and  depths  to  groundwater  at  the  time  of  drilling. 

All  drilling  activities  and  techniques  were  overseen  by  an  experienced  SAIC 
staff  geologist.  The  geologist  maintained  a  detailed  log  of  all  materials 
encountered  during  the  course  of  the  work.  Undisturbed  sediment  and  soil 
samples  were  recovered  at  ten-foot  depth  intervals  in  the  boreholes  which  were 
drilled  with  the  hollow-stem  auger.  All  samples  were  obtained  using  a  stan¬ 
dard  split  spoon  sampler.  A  Standard  Penetration  Test  was  performed  at  the 
time  of  sampling.  This  test  consists  of  driving  a  standard  split  spoon  sam¬ 
pler  into  the  soil  a  distance  of  18  inches  using  a  140  pound  hammer  dropped  30 
Inches.  The  number  of  blows  required  to  drive  the  sampler  the  last  12  inches 
is  known  as  the  Standard  Penetration  Resistance  or  N-value.  The  N-values 
provide  a  relative  measure  of  compactness  of  granular  soils  such  as  sand,  and 
the  degree  of  softness  or  stiffness  of  cohesive  soils,  such  as  clays  or  silts. 


Table  3 


SUMMARY  OF  IRP  PHASE  II  MONITORING  WELLS  AND  BOREHOLES 
AT  GEORGE  AIR  FORCE  BASE 


BorlnK  ID 


Casing 

Depth 


Depth  to 

Soil  Croundvatet 

Sanple  During  Drilling 
Depth  (ft  from  ground 

surface) 


Date 

Drilled 


NZOl 

132 

0-112  blank 
112-132  screen 

Note  "a" 

105' 

1/5-1/7/84 

NZ02  (11) 

57 

Abandoned 

Note  "a** 

NA** 

1/30-1/31/84 

NZ02  (#2) 

55 

Abandoned 

Note  "a** 

HA** 

1/31/84 

NZ02  (#3) 

150 

0-130  blank 
130-150  screen 

NA*^ 

na" 

6/12/84 

MZ03  (#1) 

40 

Abandoned 

Note  "a" 

NA** 

1/10/84 

HZ03  (#2) 

30 

Abandoned 

Note  "a” 

NA** 

1/10/84 

IIZ03  (#3) 

30 

Abandoned 

Note  "a” 

na’* 

1/10/84 

NZ03  («4) 

25 

Abandoned 

Note  "a" 

na" 

1/10/84 

NZ03  (#S) 

150 

0-130  blank 

130-150  screen 

NA^ 

NA-* 

6/13/84 

NZ04 

137 

0-117  blank 
117-137  screen 

Note  "a" 

117' 

1/9/84 

NZOS 

140 

0-120  blank 

120-140  screen 

085.5-086.5 

115.2- 116.2 

135.3- 136.3 

121’ 

1/31/84 

CZOl 

163 

0-143  blank 
143-163  screen 

050.5-051.5 

070.5-071.5 

140.5-141.5 

135’ 

1/11-1/12/84 

SZOl  (#1) 

65 

Abandoned 

Note  "a" 

NA^ 

1/31/84 

SZOl  (#2) 

185 

0-165  blank 

165-185  screen 

Note  "a" 

166' 

1/31-2/3/84 

SZ02 

115 

0-95  blank 

95-115  screen 

055-056 

075-076 

095-096 

90’ 

2/4/84 

SZ03 

ISO 

0-130  blank 

130-150  screen 

Note  "a” 

126' 

2/5/84 

SZ04  (#1) 

160 

Abandoned 

Note  "a" 

139' 

2/6-2/12/84 

SZ04  (#2) 

Notes: 

160 

0-140  blank 

140-160  screen 

Note  "a" 

137’ 

4/9-4/11/84 

*Soll  samples  collected  every  10  feet.  Reported  depths  are  for  those  sample 
with  OVA  sniffer. 

^Groundwater  not  encountered  prior  to  abandonment  of  drilling  effort. 

Enable  to  select  discrete  soil  samples  during  rotary  drilling  operations. 

s  selected  for  lab  analysis 

'Hlnablc  CO 

■aasura 

depth  to  groundwater  during  drilling  because  of  fluid  drilling 

technique. 

il 


The  soil  obtained  in  the  split  spoon  sampler  was  described  and  logged  by  the 
geologist.  Two  representative  portions  of  each  sample  were  saved  in  separate 
airtight  glass  jars  for  future  chemical  analysis.  All  samples  were  trans¬ 
ferred  from  the  split  spoon  sampler  to  16  ounce  wide  mouth  glass  jars  with 
Teflon*  spatulas.  The  jars  were  sealed  with  a  Teflon*  inner  cap  liner.  All 
samples  were  labelled  with  a  code  containing  the  date  and  time,  well  identi¬ 
fication,  sample  depth  and  the  name  of  the  person  collecting  the  samples.  Any 
soil  material  remaining  in  the  split  spoon  sampler  was  saved  for  more  detailed 
visual  geologic  analysis.  Each  split  spoon  sampler  was  throughly  cleaned  in  a 
mild  soap  solution  ("Alconox**) ,  rinsed  with  reagent  grade  methanol,  and  allowed 
to  dry  before  re-use. 

Soil  samples  to  be  chemically  characterized  were  taken  from  monitoring  Well 
Boreholes  CZOl,  SZ02  and  NZOS.  It  was  believed  these  boreholes  had  the  high¬ 
est  probability  for  soils  contamination  based  on  the  Phase  I  findings  and 
because  of  their  proximity  to  waste  disposal  sites.  The  soil  samples  sched¬ 
uled  for  analysis  were  selected  using  a  portable  volatile  organics  analyzer 
(OVA)  to  measure  volatile  gases  released  from  one  sample  of  each  soil  sample 
pair  collected  during  borehole  drilling.  The  Foxboro  Model  128  OVA  meter  was 
calibrated  with  a  methane  gas  standard  and  all  testing  was  done  in  a  labora¬ 
tory.  OVA  meter  sensitivity  was  estimated  to  be  approximately  one  part  per 
million.  No  strip  chart  recorder  was  used  and  no  OVA  indicator  dial  readings 
were  recorded.  The  OVA  meter  indicated  the  presence  of  organic  contaminants 
in  two  of  the  soil  samples.  The  OVA  readings  could  not  be  replicated,  how¬ 
ever,  when  these  samples  were  screened  a  second  time.  However,  these  two 
samples  and  four  additional  soil  samples  which  appeared  to  have  a  high  clay 
content  and  unusual  discoloration  were  selected  for  chemical  analysis. 

The  six  borehole  soil  samples  taken  from  Borings  SZ02  and  NZ05  were  analyzed 
for  oil  and  grease,  phenols,  chromium,  lead,  silver,  chlorinated  pesticides, 
volatile  and  aromatic  halocarbons  and  moisture  content.  The  three  soil  samples 
from  boring  CZOI  were  analyzed  for  oil  and  grease  and  PCB  concentrations.  Sam¬ 
ples  were  not  obtained  for  either  soil  characterization  or  chemical  analysis 
during  mud  rotary  drilling  because  of  the  difficulty  in  securing  undisturbed, 
clean  soil  materials. 


Soil  samples  were  collected  In  the  Industrial  outfall  ditch  (Site  S-20) 
located  In  the  northeast  portion  of  the  base.  This  ditch  provides  drainage 
for  stormwater  collected  from  the  fllghtllne  area,  vehicle  wash  racks,  street 
runoff,  and  precipitation  falling  on  the  operational  apron.  Runoff  waters  are 
carried  by  storm  sewers  on  both  the  south  and  north  sides  of  the  apron.  These 
storm  sewers  discharge  to  the  open  Industrial  outfall  ditch.  The  storm  drain 
In  front  of  all  hangers  historically  collected  liquid  Industrial  wastes  In 
addition  to  precipitation  runoff.  The  line  was  constructed  with  perforations 
to  promote  exflltratlon  In  addition  to  surface  discharge  to  the  Industrial 
outfall  ditch. 

Seven  sample  stations  were  Identified  In  the  outfall  ditch.  Two  soil  samples 
were  collected  from  each  station.  Table  4  is  a  summary  of  all  IRP  Phase  II 
shallow  soil  borings.  Sample  boreholes  were  drilled  with  the  hollow-stem 
auger  and  soil  samples  were  collected  with  a  standard  split  spoon  sampler  at 
five  and  10  feet  below  the  ground  surface.  The  two  samples  from  each  location 
were  composited  and  then  analyzed  for  oil  and  grease,  phenols,  heavy  metals 
(chromium,  lead  and  silver),  chlorinated  pesticides,  volatile  and  purgeable 
halocarbons  and  moisture  content. 

Two  soil  samples  were  also  collected  from  the  roadbed  of  the  west  perimeter 
road.  The  soil  samples  were  hand-dug,  collected  In  sample  jars,  and  then 
analyzed  for  oil  and  grease  content.  This  site  (Site  S-4)  was  a  disposal  site 
for  waste  jet  fuels  between  1965  and  1966.  It  was  reported  that  1,000-gallon 
fuel  bowsers  were  towed  along  the  west  perimeter  road  twice  dally  with  their 
tanks  discharging  waste  fuel  onto  the  ground.  There  are  no  known  documents  to 
review  which  might  help  to  determine  if  the  waste  fuel  was  distributed  through 
an  applicator  to  control  dust,  or  merely  disposed  to  waste  the  fuel. 

3.4  WELL  INSTALLATION 

Monitoring  wells  were  Installed  In  each  of  the  borings  upon  completion  of 
borehole  drilling  and  sampling.  Each  of  the  wells  was  constructed  with  two- 
inch  I.D.  Schedule  40  PVC  which  was  Inserted  to  the  bottom  of  the  boring 
through  the  hollow-stem  auger.  Threaded  PVC  pipe  was  used  to  avoid  contami¬ 
nating  the  wells  with  trace  platlcizer  adhesive  solvents.  Two  10-foot  lengths 
of  threaded  sections  of  slotted  PVC  pipe  (slot  size  0.010  Inch)  were  screwed 


Table  4 


SUMMARY  OF  IRP  PHASE  II  SHALLOW  SOIL  BORINGS  AT 
GEORGE  AIR  FORCE  BASE 


Boring 

ID 

Date 

PROl 

2/02/84 

PR02 

2/02/84 

PRO2'* 

2/10/84 

IDOl 

2/03/84 

ID02 

2/04/84 

ID03 

2/03/84 

ID04 

2/03/84 

ID05 

2/03/84 

ID06 

2/03/84 

IDO  7 

2/03/84 

Depth 

(ft) 

Sample 

Depth 

(ft) 

0.5^ 

0.5 

0.5* 

0.5 

0.5* 

0.5 

u 

0 

5.0/10.0 

10*^ 

5.0/10.0 

10*^ 

5.0/10.0 

10*^ 

5.0/10.0 

10*^ 

5.0/10.0 

10*^ 

5.0/10.0 

• 

10*^ 

5.0/10.0 

d 

d 

d 

d 

d 

d 

d 


Surface  soil  sample  from  West  Perimeter  Road. 

^Resampled  surface  soil  from  West  Perimeter  Road  due  to 
In- transit  damage  to  original  sample. 

Shallow  borings  to  procure  soil  samples  from  open 
Industrial  outfall  ditch. 

^Composite  sample  of  both  depths. 


together  to  form  the  well  screen.  A  threaded  end  cap  was  attached  to  the 
bottom  of  the  screen  casing  to  prevent  coarse-grained  sediment  materials  from 
entering  the  bottom  of  the  well.  The  remainder  of  the  well  casing  above  the 
screened  portion  was  constructed  of  blank  unslotted  PVC  pipe.  The  well  screens 
were  not  sand-packed.  Instead,  unconsolidated  sands  and  silts  collapsed  in 
and  around  the  PVC  pipe  as  the  auger  was  removed.  Approximately  two  to  three 
feet  of  PVC  pipe  extends  above  the  ground  at  each  of  the  wells. 

The  drill  string  was  removed  from  the  borehole  before  the  PVC  well  screen  and 
casing  was  Installed  in  the  two  boreholes  drilled  with  rotary  techniques  and  a 
bentonite  mud  slurry.  Prior  to  removal  of  the  drill  string,  however,  fresh 
water  was  pumped  down  the  string  through  the  bit  and  up  the  annular  space  in 
an  effort  to  flush  bentonite  from  the  borehole.  The  drill  string  was  removed 
and  the  PVC  pipe  installed  in  the  open  borehole  once  the  very  fine  clays  were 
flushed  from  the  boring.  Clean,  washed  16  grade  silica  sand  was  packed  around 
the  PVC  casing  and  well  screen. 

To  protect  all  installed  wells  from  possible  direct  surface  contamination,  the 
annular  space  between  the  PVC  well  casing  and  the  walls  of  the  boring  was 
sealed  with  bentonite  in  at  least  the  top  ten  feet  of  the  borings.  Finally,  a 
six-inch  diameter  protective  steel  casing  with  a  locking  cover  was  placed  over 
the  exposed  PVC  well  pipe  and  cemented  in  place.  A  typical  well  installation 
is  shown  in  Figure  5.  Appendix  D  contains  the  monitoring  well  construction 
summaries. 

Wellhead  elevations  and  horizontal  coordinates  were  provided  by  the  U.S.  Air 
Force  and  can  be  found  in  the  well  construction  summaries.  Vertical  controls 
are  presented  as  elevation  in  feet  above  mean  sea  level,  while  the  horizontal 
controls  are  expressed  as  latitude,  longitude  and  Lambert  Coordinates.  An 
explanation  of  the  California  Lambert  Coordinate  System  is  presented  in 
Appendix  H. 

3.5  BOREHOLE  LOGS 

Logs  of  borings  for  the  monitoring  wells  Installed  at  George  AFB  are  presented 
'in  Appendix  D.  Each  log  shows  the  various  types  of  materials  that  were  encoun¬ 
tered  in  the  borings  and  the  depths  and  elevations  where  the  materials  and/or 
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the  characteristics  of  the  materials  changed.  The  well  logs  also  record  the 
number  and  depth  of  borehole  samples  taken  during  drilling,  depth  and  location 
of  well  screen,  measured  groundwater  level,  the  date  on  which  the  measurement 
was  made,  and  the  standard  penetration  resistance,  or  N-values,  that  were 
recorded  during  the  split-spoon  sampling.  Table  D-1  (Appendix  D)  defines  the 
various  modifiers  used  to  describe  soil  classification  and  consistency  on  the 
boring  logs.  The  graphic  log  for  each  boring  conforms  to  the  Standard 
Geologic  Symbols  for  Unconsolidated  Materials.  These  symbols  are  also  pre¬ 
sented  in  Appendix  D  as  Figure  D-1. 


3.6  DEVELOPMENT  OF  MONITORING  WELLS 


Well  development  Is  the  final  step  In  completing  a  well.  It  Is  a  technique 
whereby  silts  and  other  fine-grained  sediments  are  removed  from  the  aquifer  In 
the  vicinity  of  the  well  screen.  This  removal  of  the  fine  sediments  settles 
the  zone  disturbed  during  drilling  and  restores  the  permeability  of  the 
geologic  formation  so  that  water  can  enter  the  well  more  freely.  Well  develop¬ 
ment  techniques  used  on  the  monitoring  wells  at  George  AFB  Included  a  jet  pump 
and  hand  balling. 

The  Jet  pump  Is  usually  used  as  a  water  well  production  apparatus  rather  than 
a  development  tool.  SAIC  scientists  attempted  to  use  the  Jet  pump  as  a  well 
development  tool  because  water  and  fine  sediments  are  drawn  from  the  formation 
and  out  of  the  well,  as  opposed  to  the  surging  action  associated  with  an  air 
lift  pump  or  the  turbulence  associated  with  hand  balling.  Several  factors 
made  the  Jet  pump  difficult  to  use,  however.  First,  this  equipment  is  intended 
to  be  used  In  a  moderate  to  hlgh-yleld  aquifer;  however,  the  shallow  water 
bearing  zone  beneath  George  AFB  Is  composed  of  fine-grained,  low  permeability 
materials  which  yield  only  small  quantities  of  water.  Second,  water  required 
to  prime  the  system  at  the  remote  well  sites  was  difficult  to  secure  and 
transport.  Finally,  the  electric  pump  needs  a  gas  or  diesel  220-volt  gener¬ 
ator  as  an  external  power  supply.  The  Jet  pump  proved  to  be  an  Ineffective 
well  development  tool  after  unsuccessfully  using  the  equipment  in  three  wells. 


Instead,  hand  balling  was  used  as  the  primary  well  development  technique  on 
the  monitoring  wells  at  George  AFB.  As  the  simplest  yet  most  tedious  of 
development  and  flushing  methods,  hand  balling  consists  of  repeatedly  lowering. 
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filling,  raising  and  dumping  a  small  diameter  well  bucket.  This  well  bucket 
is  a  Teflon®  bailer  similar  to,  yet  simpler  than,  the  point-source  sampling 
bailer  described  in  Section  3.7.  This  development  and  flushing  bailer  is 
constructed  of  Teflon®  components  with  a  stainless  steel  wire  ball.  It  is  29 
Inches  long  with  an  outside  diameter  of  1.75  Inches.  The  volume  of  this 
bailer  is  approximately  0.2  gallons.  Unlike  the  point-source  bailer  which  has 
both  an  upper  and  a  lower  ball  check  valve,  this  bailer  only  has  a  lower  check 
valve.  The  bailer  was  lowered  into  the  well  on  a  nylon  line  and  the  used  line 
was  discarded  after  each  well  was  flushed  to  avoid  cross-contamination  of 
wells. 

Typically,  wells  are  flushed  until  the  discharge  water  is  relatively  clear  and 
free  of  sediment.  Because  the  aquifer  underlying  George  AFB  is  composed  of 
mostly  fine-grained  materials,  however,  most  wells  did  not  clear  and  were 
considered  developed  once  an  estimated  5  well  volumes  of  water  were  discharged. 
Wells  which  fall  to  clear,  however,  will  continue  to  pass  fine-grained  sedi¬ 
ments  through  the  well  screen  whenever  water  samples  are  taken.  These 
sediments  could  cause  false  high  heavy  metal  or  synthetic ' organic  contaminant 
concentrations  because  of  the  affinity  for  heavy  metal  cations  and  some 
synthetic  organics  to  adsorb  to  clay  and  similar  fine  particles.  Over  time, 
the  fine  silts  will  also  settle  in  the  bottom  of  the  well  casing  and  may 
interfere  with  future  well  flushing  or  sampling,  and  may  begin  to  reduce  well 
yields. 

A  number  of  wells  were  almost  dewatered  during  the  period  of  bailing.  The 
wells  which  yielded  the  lowest  rates  of  water  Included  SZOI  and  SZ02  in  the 
southeast  comer  of  the  base.  In  these  Instances,  the  wells  were  allowed  to 
recover  before  returning  later  that  same  day  or  the  next  to  continue  bailing. 
Wells  which  exhibited  the  greatest  recharge  Included  NZ02,  NZ03,  and  SZ03. 
These  wells  are  located  in  the  shallow  canyons  hydraulically  downgradlent  of 
the  northeast  and  southeast  landfills,  respectively. 

3.7  SAMPLE  COLLECTION  AND  PREPARATION 

Groundwater  samples  were  collected  from  the  monitoring  wells  within  24  hours 
after  the  wells  were  flushed  to  insure  that  well  stagnation  would  not  bias  the 
analytical  results.  Water  samples  for  pollutant  analyses  were  collected  using 
a  bailer  constructed  entirely  of  Teflon®  components.  Figure  6  illustrates  the 
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point-source  bailer  which  Is  36  Inches  In  length  with  an  outside  diameter  of 
1.66  Inches.  The  volume  of  the  bailer  Is  approximately  0.2  gallons.  A  Teflon® 
ball  built  Into  both  the  top  and  the  base  served  as  upper  and  lower  check 
valves  which  ensure  the  Integrity  of  a  water  sample  from  a  discrete  zone.  The 
bailer  was  lowered  Into  the  well  on  a  nylon  monofilament  line.  The  used  length 
of  line  was  discarded  after  each  well  was  sampled  to  avoid  possible  transfer 
of  contaminants  to  other  wells.  The  bailer  was  washed  with  a  mild  detergent 
solution  (”Alconox”)  and  rinsed  with  methanol  prior  to  sampling  another  well. 

Sampling  proceeded  from  Che  top  of  the  water  column  to  the  total  depth  of  the 
well  to  minimize  the  effect  of  turbulence  within  the  well  casing.  The  sam¬ 
pling  team  would  determine  In  the  field  the  preferred  depth  position  of  the 
bailer  and  the  frequency  of  samples  pulled  from  the  well.  This  was  done  Co 
Insure  chat  sufficient  volumes  of  water  were  collected  throughout  Che  water 
column  to  fill  all  sample  bottles. 

During  sampling  all  wells  were  checked  for  temperature,  conductivity,  and  pH. 
Temperature  was  recorded  ^  situ  with  an  Omega  Model  450  digital  temperature 
Indicator  and  thermistor.  Water  temperature  measurements  were  made  at  20  feet 
above  the  bottom  and  at  the  bottom  of  the  wells.  Conductivity  and  pH  measure¬ 
ments  were  made  at  Che  wellhead  as  well  water  was  being  retrieved  for  chemical 
analysis.  Conductivity  measurements  were  made  with  a  Chemtrlx  Model  700 
conductivity  meter  which  has  a  range  of  0-20,000  mlcromhos/cm.  This  meter  is 
equipped  with  a  Chemtrlx  self-contained  dip  style  probe  with  tungsten  elec¬ 
trodes.  Failure  In  the  field  Co  obtain  an  electrometric  pH  reading  using  a 
Chemtrlx  Model  400  pH  meter,  later  attributed  to  a  faulty  shielded  line  coup¬ 
ling  and  large  voltage  drop,  required  that  water  pH  be  approximated  using 
coloromeCrlc  methods.  As  a  result,  pH  measurements  were  made  with  Merck 
colorpHast®  pH  0-14  indicator  sticks. 

Volatile  organics  were  sampled  In  duplicate  and  placed  In  40  ml  bottles  with 
Tef lon®-lined  septum  caps.  These  bottles  were  always  field  checked  to  Insure 
no  air  bubbles  were  entrained  when  Che  bottle  was  capped.  Pesticide  fractions 
were  collected  In  one-gallon  amber  glass  bottles.  Oil  and  grease  fractions 
were  collected  In  duplicate  500  ml  clear  glass  bottles  and  fixed  with  hydro¬ 
chloric  acid  to  Increase  the  acid  content  to  less  than  2.0  pH  units.  Phenols 


and  total  organic  carbon  fractions  were  each  sampled  In  duplicate  In  500  ml 
amber  glass  bottles.  The  phenol  samples  were  fixed  with  one  gram  each  of 
copper  sulfate  and  phosphoric  acid  to  reduce  the  pH  to  less  than  4.0  units. 
Metals  fractions  were  collected  In  one  liter  linear  polyethylene  bottles  which 
were  fixed  with  nitric  acid  to  Increase  the  acid  content  to  less  than  2.0  pH 
units.  Polychlorinated  biphenyl  (PCB)  fractions  from  Well  CZOl  were  collected 
In  duplicate  In  one  gallon  amber  glass  bottles. 

Once  all  the  samples  were  collected,  the  bottles  were  sealed,  labelled,  wrapped 
In  bubble  packing  material,  placed  In  coolers  and  covered  with  crushed  Ice.  At 
the  end  of  the  day,  all  samples  were  removed  from  the  coolers,  Inventoried 
against  the  field  log  notes,  and  a  sample  chaln-of-custody  log  (see  Appendix  1) 
was  prepared.  All  samples  were  packed  In  shipping  coolers,  again  covered  with 
Ice,  and  the  coolers  were  sealed  and  secured.  Breakaway  and/or  tear  resistant 
tape  was  used  to  seal  the  coolers  per  chaln-of-custody  protocols.  All  tape 
seals  were  signed  by  the  sampling  team  leader.  The  samples  were  then  taken  to 
the  SAIC  Trace  Environmental  Chemistry  Laboratory  In  La  Jolla,  California  by 
the  field  sampling  team.  Upon  arrival  at  the  lab,  all  samples  were  Invento¬ 
ried  against  the  chaln-of-custody  log  and  the  sample  bottles  Inspected  for 
sample  Integrity.  Once  a  lab  Identification  number  had  been  assigned  to  each 
sample,  the  chaln-of-custody  log  was  signed  and  a  copy  was  returned  to  SAIC- 
Bellevue  for  confirmation  of  receipt. 

The  SAIC  laboratory  sample  backlog  was  high  at  the  time  of  sediment  and  water 
sampling  on  George  AFB .  As  a  consequence,  SAIC  chemists  requested  and 
received  permission  from  OEHL  to  award  a  subcontract  to  Environmental  Research 
Group  (ERG),  of  Ann  Arbor,  Michigan,  to  perform  the  required  chemical  and 
physical  analyses.  ERG  is  a  contract  analytical  laboratory  certified  by  the 
U.S.  Environmental  Protection  Agency  to  perform  all  of  the  analytes  of  concern 
In  this  field  investigation.  Following  OEHL  approval,  all  samples  were  shipped 
to  Ann  Arbor,  Michigan  for  chemical  analyses.  All  samples  arrived  at  Ann  Arbor 
and  underwent  preparation  within  the  maximum  allowable  holding  times  (e.g.,  14 
days  for  volatile  organic  chemicals).  Tifo  water  samples,  however,  broke  in 
transit  during  this  second  sample  transfer. 
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3.8  INDUSTRIAL  PIPELINE  EXFILTRATION  TEST 


An  exflltratlon  test  was  performed  on  those  segments  of  the  storm  sewer 
located  along  the  southeast  side  of  the  operational  apron  which  have  pre¬ 
viously  received  or  continue  to  receive  Industrial  waste  discharges  or  wash¬ 
down  waters  from  Industrial,  mechanical  or  aircraft  maintenance  activities. 
The  purpose  of  this  test  was  to  confirm  the  presence  of  perforated  corrugated 
metal  pipe  as  shown  on  base  utility  drawings  (Tab  G-3)  and  to  determine  the 
rate  at  which  water  escapes  from  those  portions  of  the  storm  sewer.  Air  Force 
records  Indicate  this  fllghtllne  storm  drain  was  designed  with  perforations  so 
as  to  allow  for  absorption  of  water  Into  pipe  bedding  and  ground  as  well  as 
discharge  to  the  outfall  ditch.  However,  when  first  constructed.  It  served 
also  as  an  Industrial  wastewater  line  because  of  a  number  of  Intertles  with 
maintenance  hanger  floor  drains  and  Industrial  process  drains.  As  a  conse¬ 
quence,  Industrial  contaminants.  In  addition  to  fllghtllne  fuel  spills  and 
trace  contaminants  washed  off  by  rainfall,  would  also  percolate  Into  the 
ground. 

The  Phase  I  report  and  follow-on  conversations  with  base  engineering  staff 
confirm  that  floor  drains  from  several  maintenance  hangars  along  the  apron 
have  been  diverted  from  the  combined  storm  sewer  and  Industrial  discharge 
line.  All  Industrial  wastes  now  discharge  to  the  sanitary  sewer  and  to  the 
regional  wastewater  treatment  plant  serving  the  Victor  Valley  and  George  AFB. 
As  a  result  of  these  efforts  to  eliminate  sources  of  pollutants.  It  Is  now 
believed  that  the  storm  sewer  presently  receives  only  the  runoff  from  the 
operational  apron,  wash  water  from  several  aircraft  and  truck  wash  racks  alone 
the  apron,  and  the  vehicle  wash  down  water  from  the  fire  ^caclon. 

Approximately  3,0A0  feet  of  the  storm  sewer  was  tested.  Figure  7  Identifies 
the  location  of  those  sections  of  the  Industrlal/storm  drain  line  tested  which 
lie  between  manholes  designated  as  Nos.  179  and  195.  The  storm  drain  between 
these  manholes  Is  comprised  of  10.  12,  15  ar  18-Inch  diameter  corrugated 
metal  pipe.  Portions  of  the  pipe  are  shown  on  base  utility  drawings  to  be 
perforated.  It  Is  assumed  these  perforations  ar  evenly  spaced  ground  the 
circumference  of  the  pipe  and  at  equal  but  unknown  Intervals  alonj  the  length 
of  storm  sewer  was  plugged  at  five  locations  (designated  as 

Manholes  A  t/ir"  :gh  E)  for  the  purpose  of  quantifying  an  exflltratlon  rate  for 
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INDUSTRIAL /STORM  DRAIN  SECTIONS  TESTED  FOR 
EXFILTRATION  AT  GEORGE  AIR  FORCE  BASE 
(Source;  George  AFB  Utility  Drawing  G-3) 
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each  of  the  segments  having  a  different  pipe  diameter  size*  Mechanical  sewer 
plugs  as  manufactured  by  the  SIDU  Corporation  In  Long  Beach,  California  were 
used  to  retain  the  water  and  maintain  the  hydrostatic  pressure  head  In  the 
line. 

The  exflltratlon  test  was  performed  sequentially,  starting  In  the  upstream 
Section  A-B  and  working  downstream  to  Section  D-E.  The  sewer  plugs  were 
seated  In  predetermined  positions  In  selected  manholes.  To  enable  the  meas¬ 
urement  of  the  exflltratlon  rate  In  Section  A-B,  a  10-lnch  plug  was  Installed 
Immediately  upstream  of  Manhole  /i‘179  and  a  10-lnch  plug  seated  upstream  of 
Manhole  #182.  This  same  procedure  was  followed  to  obtain  the  exflltratlon 
rates  In  Sections  B-C,  C-D  and  D-E.  Placement  of  the  plugs  for  each  of  the 
above  sections  Is  as  follows:  a  12-lnch  plug  was  Installed  Immediately 
upstream  of  Manhole  #186,  a  IS-lnch  plug  was  Installed  Immediately  upstream  of 
Manhole  #193,  and  an  18- Inch  plug  was  Installed  Immediately  downstream  of 
Manhole  #195. 


Fire  hoses  were  used  to  fill  the  Industrial  lines  and  manholes  with  water. 
The  distance  from  the  manhole  rim  to  the  water  surface  was  measured  and 
recorded  at  each  of  five  key  manholes.  Measurements  were  recorded  approxi¬ 
mately  every  five  minutes  during  the  first  part  of  the  test  while  the  water 
levels  were  dropping  rapidly.  This  rapid  drop  In  water  surface  was  due  to  the 
loss  of  that  volume  of  water  In  the  manhole  yet  above  the  crown  of  the  pipe. 
Measurements  were  taken  less  frequently  as  the  water  level  within  a  monitoring 
manhole  declined  more  slowly  once  the  water  surface  passed  below  the  crown  of 
the  sewer  and  the  displacement  volume  of  water  lost  became  large  relative  to 
small  changes  In  measured  distance  to  the  water  surface.  The  exflltratlon 
test  within  a  given  line  segment  was  stopped  when  either  there  was  no  change 
In  depth  to  the  water  surface  over  two  consecutive  15-mlnute  periods,  or  If 
the  line  exflltrated  such  a  large  volume  of  water  that  the  water  surface 
actually  drained  out  of  the  manhole. 


When  the  test  was  stopped,  the  drain  line  was  opened  In  the  downstream  plug  to 
allow  any  retained  water  to  move  downstream  to  the  next  plugged  section.  Once 
all  of  the  water  was  released,  the  drain  plug  was  resealed,  and  the  lower 
section  flooded  and  the  test  procedure  renewed.  The  mechanical  plug  In  the 
upgradlent  manhole  In  the  sewer  section  having  Just  been  tested  was  then 
retrieved  and  cleaned. 
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4.0  DISCUSSION  OF  RESULTS  AND  SIGNIFICANCE  OF  FINDINGS 
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This  section  presents  the  results  of  all  field  survey  activities  and  analytical 
and  Interpretative  conclusions  obtained  when  Integrating  chemical  characteri¬ 
zations  with  field  observations  and  findings.  The  results  are  presented  by 
geographic  area  and  site.  A  summary  of  conclusions  at  the  end  of  this  section 
provides  a  complete  overview  of  basewide  and  site  specific  findings. 


4.1  MAGNETOMETER  SURVEY  OF  SOUTHEAST  LANDFILLS 
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4.1.1  Data  Development 

The  southeast  landfill  area  was  divided  into  Sections  '‘A”  through  ‘*1,”  based 
on  a  maximum  600  x  600  foot .  division  (refer  back  to  Figure  4).  These  divi¬ 
sions  were  lettered  In  the  order  that  the  survey  progressed.  This  figure  also 
shows  the  field  reference  location  marks  as  coordinate  grid  points  and  other 
reference  locations  of  various  features  within  the  area  of  exploration. 


The  raw  magnetic  gradient  for  each  of  the  data  points  of  the  10  x  10  foot  grid 
were  sorted  Into  gradient  ranges  dependent  upon  values  that  would  be  represen¬ 
tative  of  magnetic  features  found  within  the  closed  landfills.  These  gradient 
ranges  are: 

•  Division  I  -  Gradient  values  +10  to  “10,  representative  of  no  dispo¬ 
sal  activity  and  minimal  bulldozer  scraping  activity 

•  Division  II  -  Gradient  values  -10  to  -100,  representative  of  trench¬ 
ing  activity 

•  Division  III  -  Gradient  values  less  than  -125,  representative  of 
filled  trenches  with  nonmagnetic  materials  and  with  varying  amounts 
of  decomposition  of  the  disposed  Items  filling  the  trench 

•  Division  IV  -  Gradient  values  +10  to  +50,  representative  of  some 
magnetic  materials  and  compaction  of  the  backfill 

•  Division  V  -  Gradient  values  +50  to  +100,  representative  of  magnetic 
materials  filling  the  trench 

•  Division  VI  -  Gradient  values  +100  to  +200 

•  Division  VII  -  Gradient  values  +200  to  +500 

•  Division  VIII  -  Gradient  values  greater  than  +500 


■N 
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The  divisions  of  the  measured  gradients  are  presented  in  Appendix  E  for  each 
grid  point*  Figures  E-2  through  E'lO  present  a  summary  of  all  magnetometer 
gradient  data  with  a  bold  line  separating  Division  I  data  results  from  all 
other  data.  This  line  can  be  distinguished  in  the  field  as  the  edge  of  the 
undisturbed  soil  or  vegetation. 

The  landfill  site  had  a  great  amount  of  magnetic  noise  as  background.  This 
magnetic  noise  was  largely  created  by  scattered  metallic  debris  lying  on  the 
surface.  Such  debris  included  discarded  clothes  washer  and  dryer  machines, 
empty  S5-gallon  drums,  one-quarter  inch  steel  plates,  metal  sign  posts  and 
miscellaneous  steel  or  iron  construction  material.  A  filter  was  applied  to 
the  data  to  eliminate  the  higher  frequency  background  noise.  The  filtered 
data  shown  in  Figures  E-11  through  E-19  represent  a  plot  of  those  points  whose 
gradients  exceed  +100  gammas  per  meter.  Gradients  greater  than  +100  represent 
potential  target  areas  for  burial  sites  of  the  drums.  Bold  lines  on  the 
figures  were  drawn  to  highlight  continuities  among  high  gamma  readings  or 
cluster  patterns  which  probably  indicate  disposal  trenches. 


4.1.2  Summary  of  Magnetometer  Survey  Results 

A  summary  location  map  of  the  above  areas  is  shown  in  Figure  8.  This  map 
combines  Che  filtered  results  presented  in  Appendix  E  and  identifies  Che  pre¬ 
sence  of  burled  metallic  wastes  and  chose  potential  burial  site  locations 
within  Che  closed  landfill  site.  The  magnetometer  data  indicate  that  soil 
disturbances  extended  outside  of  the  grid  survey  boundaries.  Post  survey 
field  confirmation  was  performed  to  validate  the  data  and  define  the  boundary 
of  Che  disturbed  zone. 

The  magnetometer  data  allow  Che  user  to  approximate  the  mass  of  Che  magnetic 
anomaly,  but  not  the  shape  or  other  features  of  the  material.  Ground-penetra¬ 
ting  radar  employed  in  the  areas  of  suspected  landfill  materials  may  help 
define  Che  shape  or  form  and  depth  to  Che  burled  materials.  However,  because 
of  Che  similar  shapes  and  cluster  patterns,  the  results  of  this  magnetometer 
survey  were  beneficial  In  locating  three  monitoring  wells  (SZ02,  SZ03,  and 
SZ04)  hydraulically  downgradient  of  the  southeast  landfill  sites. 


Figure  8 

TARGET  AREAS  OF  POTENTIAL  BURIAL  SITES  CONTAINING  55-GALLON  DRUMS 

GEORGE  AIR  FORCE  BASE 


The  magnetometer  survey  also  confirmed  the  presence  of  landfill  trenches 
suspected  of  being  In  Subareas  A  and  G,  but  were  not  as  definitive  In  confirm¬ 
ing  landfill  trenches  In  either  Subareas  D  or  F.  This  anomaly  may  be  possible 
If  the  excavated  trenches  In  the  latter  areas  were  filled  with  putresclble 
wastes  only,  or  were  backfilled  with  native  material* 

The  magnetometer  survey  confirms  the  presence  of  metallic  (possibly  drummed) 
wastes  In  the  northwest  comer  of  Subarea  B  (see  Figure  8).  This  200-foot  by 
100-foot  area  of  high  magnetic  gradient  may  be  associated  with  Site  L-2  dispo¬ 
sal  of  tank  bottoms  from  leaded  gasoline  and  JP-4  fuel  storage  tanks.  The 
magnetometer  survey  also  identified  numerous  disposal  trenches  In  Subarea  H 
which  were  designated  In  the  Phase  I  report  as  Site  L-3  and  suspected  of  con¬ 
taining  low-level  radioactive  wastes,  or  quite  possibly  Site  H-2,  a  disposal 
site  for  small  arms  residue  and  oils.  The  long  trench  along  the  north  bound¬ 
ary  of  Subarea  H,  however,  approximates  more  closely  the  200  x  15  foot  trench 
described  in  the  Phase  I  report  as  containing  leaded  tank  bottoms  and  desig¬ 
nated  as  Site  L-2.  A  comparably  long  and  narrow  trench  Is  also  Indicated  In 
the  southeast  sector  of  Subarea  H.  Because  the  shape  of  these  trenches  more 
closely  represent  that  described  in  the  Phase  I  report  which  was  used  for 
disposal  of  leaded  tank  bottoms  than  does  the  shape  of  the  larger  area  In 
Subarea  B,  and  because  signs  warning  of  radioactive  wastes  are  posted  In  the 
northwest  comer  of  Subarea  B  and  not  Subarea  H,  It  Is  suggested  that  sites 
designated  L-2  and  L-3  are  reversed.  This  reversal  Is  also  suggested  by  the 
base  master  plan  drawing  G-3  which  locates  both  the  radioactive  waste  and  the 
tetraethyllead  disposal  sites  within  the  confines  of  the  landfill  proper 
(i.e.,  east  of  the  north-south  baseline)  and  at  the  western  edge  of  the  mouth 
of  the  small  canyon  to  the  north  of  the  landfill  (Subarea  G)  which  Is  now 
documented  to  contain  burled  wastes. 

The  magnetometer  survey  Identifies  a  small  disposal  area  in  the  southwest 
corner  of  Subarea  I  (see  Figure  8)  which  may  be  the  site  of  burled  jet  engine 
starter  cartridges  designated  In  the  Phase  I  report  as  Site  L-4.  Finally, 
approximately  ten  2S0-foot  long  disposal  trenches  and  approximately  25  burial 
sites  or  short  trenches,  all  of  which  yielded  high  magnetic  gradients,  are 
located  across  the  landfill  site.  One  or  more  of  these  burial  sites  could  con¬ 
tain  the  dmmmed  liquid  solvents  reportedly  burled  In  the  southeast  landfill. 
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4.2  HYDROGEOLOGIC  INTERPRETATIONS 


Ten  monitoring  wells  constructed  during  this  Phase  II  Investigation  supplement 
a  single  deep  monitoring  well  constructed  In  1977  when  unlined  Infiltration 
ponds  were  used  for  wastewater  effluent  disposal.  The  locations  of  these 
wells  and  related  shallow  borings  are  shown  on  Figure  9.  The  borings  made  for 
this  study  also  supplement  existing  knowledge  of  the  local  geology  that  Indi¬ 
cates  subsurface  materials  are  generally  fluvial,  lacustrine,  dune  and  playa 
deposits  which  comprise  a  fine-grained,  low-yielding  aquifer.  These  sediments 
are  the  eroslonal  products  of  the  surrounding  mountains  which  were  carried 
Into  this  alluvium  filled  basin  during  normal  and  flood  runoff. 

George  Air  Force  Base  Is  underlain  by  a  thick  sequence  of  unconsolidated  to 
semlconsolldated  water-bearing  alluvial  sediments  on  top  of  non-water-bearing 
crystalline  rocks.  These  units  appear  to  be  areally  continuous  as  evidenced 
by  the  fact  that  the  crystalline  rocks  enclose  the  Mojave  Basin  as  mountain 
and  hill  areas  which  surround  the  basin,  and  the  apparent  areal  continuity  of 
the  unconsolidated  deposits  as  evidenced  by  the  occurrence  of  a  brown,  dense 
clay  unit  In  all  of  the  deep  borings.  Figure  10  Is  a  cot. tour  map  of  the  top 
of  the  clay  based  on  data  obtained  during  drilling.  These  contours  Illustrate 
the  attitude  of  the  clay  Is  generally  concurrent  with  the  slope  of  the  land. 

The  elevations  of  the  groundwater  surface  determined  from  water  level  measure¬ 
ments  made  In  the  field  are  summarized  In  Table  5.  All  wells  except  NZ02  and 
NZ03  had  been  at  rest  several  weeks  since  drilling  and  water  table  elevations 
are  stable.  Rapidly  declining  water  table  elevations  as  measured  In  Wells 
NZ02  and  NZ03  Indicate  that  flushing  water  or  drilling  fluids  are  still  Influ¬ 
encing  the  formation.  Drilled  less  than  four  days  prior  to  monitoring,  at 
least  one  week  Is  the  generally  preferred  recovery  period  prior  to  sounding 
for  static  water  table  elevations.  A  contour  map  of  the  groundwater  surface 
based  upon  measured  depths  to  the  static  water  table  Is  presented  In  Figure 
11.  It  Is  noted  from  this  Illustration  that  the  groundwater  surface  slopes 
northeast  towards  the  Mojave  River  consistent  with  the  slope  of  the  land  and 
the  clay  unit.  Figure  12  Illustrates  the  directions  and  magnitudes  of  the 
slope  of  the  water  table.  There  is  both  a  northerly  and  easterly  component 
with  an  approximate  resultant  flow  towards  the  northeast  and  the  Mojave  River. 
The  gradient  In  the  northeast  direction  of  flow  as  measured  between  Wells  CZOl 


Figure  10 


ELEVATION  CONTOURS  OF  THE  TOP  OF  STRATIGRAPHICALLY  SIGNIFICANT 
CLAY  UNIT  BENEATH  GEORGE  AIR  FORCE  BASE 
(Contour  interval  is  20  feet;  elevations  expressed  as  feet  above  MSL) 


Table  5 


SUMMARY  OF  WATER  TABLE  ELEVATIONS  IN  MONITORING  WELLS 
AT  GEORGE  AIR  FORCE  BASE 


Well 

ID 

Water  Table  Measurement  Data 

X 

During 

Drilling 

02/11/84 

04/10/84 

06/14/84 

06/16/84 

CZOl 

2746.9^ 

2748.9 

2746.9 

2746.9 

2747.4 

NZOl 

2709.6^ 

2721.6 

2719.6 

2718.6 

2719. 9*^ 

NZ02 

(c) 

2598.5 

2588.5 

2593.5® 

NZ03 

(c) 

2615.6 

2590.6 

2603.1® 

NZ04 

2727.2 

2726.2 

2724.2 

2725.2 

2725.7 

NZ05 

2743.4 

2739.4 

2739.4 

2740.7 

SZOl 

2759.9 

2764.9 

2759.9 

2759.9 

2761.1 

SZ02 

2731.6 

2733.6 

2734.6 

2735.6 

2733.8 

SZ03 

2736.7^ 

2757.7 

2754.7 

2751.7 

2754.7'^ 

SZ04 

2753.3 

2755.3 

• 

2754.3 

^eet  above  mean  sea  level. 

^Uncertain  as  to  cause  of  depressed  water  table  elevation  during  drilling 

Q 

Due  to  use  of  drilling  fluid,  water  table  elevation  immeasurable. 

Slean  water  table  elevation  excluding  inexplicable  depressed  water  table 
elevation  during  drilling. 

Tentative  water  table  elevations  due  to  short  time  period  since  wells 
were  drilled.  Rapidly  declining  water  table  Indicates  flushing  water 
and/or  drilling  fluids  may  still  be  influencing  formation. 


ELEVATION  CONTOURS  FOR  GROUNDWATER  TABLE  BENEATH  GEORGE  AIR  FORCE  BASE 
PERIOD  OF  MEASUREMENTS;  1984,  APRIL- JUNE 
(Contour  Interval  is  20  feet;  elevations  expressed  as  feet  above  MSL) 


and  NZ04  is  16.5  feet  per  mile  (ft/mile),  while  that  between  Wells  NZ04  and 
NZ02  is  200  ft/mile.  The  first  and  lower  value  (16.5  ft/mile)  would  be  more 
representative  of  the  regional  groundwater  gradient  beneath  the  upland  plateau 
(see  California  Department  of  Corrections,  1983),  and  is  more  representative 
of  the  31  ft/mile  drop  in  ground  surface  elevation  across  the  base  in  the  same 
northeast  direction.  The  low  groundwater  gradient  is  also  comparable  to  the 
22  ft/mile  gradient  measured  across  the  southeast  landfill.  The  steeper 
gradients  in  the  far  northeast  comer  of  the  base  are  a  result  of  the  large 
topographic  relief  as  the  valley  wall  drops  towards  the  river.  The  measured 
verticle  drop  is  approximately  240  feet  at  a  gradient  of  320  ft/mlle.  This 
relief  was  caused  by  the  Mojave  River  cutting  through  the  alluvial  plain. 

4.3  SOIL  AND  GROUNDWATER  CHEMISTRY 

Each  monitoring  well  was  sampled  according  to  the  procedures  described  in 
Section  3.7.  All  samples  were  delivered  to  the  SAIC  Trace  Environmental 
Chemistry  Laboratory  by  the  field  sampling  team,  and  later  shipped  to  the 
laboratories  of  the  Environmental  Research  Group  (ERG)  in  Ann  Arbor,  Michigan 
because  of  sample  backlog  in  SAIC's  laboratory.  The  methods  employed  in 
sample  preparation  and  chaln-of-custody  are  Identified  in  Appendix  I.  All  the 
data  were  reviewed  and  verified  by  both  ERG  and  SAIC  laboratory  personnel,  and 
the  data  were  then  forwarded  as  hard  copy  outputs  to  the  SAIC-Bellevue  office 
for  tabulation  and  interpretation.  Table  6  is  a  summary  of  the  data  from  the 
chemical  analysis  of  the  soil  samples.  Included  in  this  summary  are  the  sam¬ 
ples  from  three  monitoring  well  boreholes,  the  open  industrial  outfall  ditch 
and  the  west  perimeter  roadway.  Table  7  is  a  summary  of  analytical  data  for 
water  samples  taken  from  all  of  the  monitoring  wells  at  George  AFB.  Labora¬ 
tory  data  sheet-:  are  presented  in  Appendix  F. 

With  the  exception  of  Well  CZOl,  all  of  the  monitoring  wells  including  the 
existing  USAF  monitoring  Well  MW-1  were  sampled  the  suite  of  parameters  speci¬ 
fied  in  the  IRP  Phase  I  records  search  report.  These  parameters  Include  oil 
and  grease,  total  organic  carbon,  phenols,  chromium  (Cr),  lead  (Pb),  silver 
(Ag),  chlorinated  pesticides,  purgeable  halocarbons  and  purgeable  aromatics. 
Because  of  the  possible  presence  of  polychlorinated  biphenyls  (PCBs)  in  spilled 
transformer  oils,  groundwater  samples  from  Well  CZOl  were  analyzed  for  oil  and 
grease,  total  organic  carbon  and  PCB  (Aroclor)  1242,  1248,  1254  and  1260.  The 
environmental  significance  of  these  chemical  parameters  include: 
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•  Oil  and  grease  -  Any  petroleum  or  oil-based  substance.  The  presence 
of  oil  and  grease  residuals  in  sediments  or  groundwater  may  be  an 
indicator  of  past  landfill,  spill  or  disposal  practices  of  fuel, 
waste  oils  or  lubricants. 

•  Total  organic  carbon  (TOC)  -  A  measure  of  organic  carbon  content  and 
an  indicator  of  organic  compound  contamination  in  the  groundwater. 
With  respect  to  the  suspected  waste  materials  believed  to  have  been 
disposed  of  at  George  AFB,  it  is  an  indicator  of  petroleums,  lubri¬ 
cants,  solvents,  or  landfill  leachates. 

•  Phenols  -  Phenolic  resins  are  used  in  fiber-bonding  (e.g.,  laminates, 
composites)  and  in  a  wide  variety  of  other  adhesive  applications. 
High-boiling  phenols  are  used  as  solvents  and  as  fuel-oil  sludge 
inhibitors.  Pentachlorphenol  is  widely  used  as  a  wood  preservative 
in  telephone  poles,  pilings,  etc.  Phenol  and  a  number  of  other 
phenolic  compounds  have  a  low  affinity  for  soil  particles  and  there¬ 
fore  readily  migrate  in  groundwater. 

•  Heavy  metals  (Cr,  Pb,  Ag)  -  Chromium  enters  the  soil  and  groundwater 
through  Improper  storage  or  disposal  of  Industrial  wastes  from 
machining  operations  and  landfill  leachate.  Lead  can  be  an  indicator 
of  the  intrusion  into  groundwater  of  industrial  wastes,  leaded  fuels 
or  landfill  leachate.  Silver  is  widely  used  in  photographic  applica¬ 
tions  . 

•  Chlorinated  pesticides  -  Used  extensively  for  control  of  insects  and 
other  pests  and  are  generally  both  toxic  and  persistent.  Pesticide 
contamination  may  be  indicative  of  less  than  optimal  pesticide  appli¬ 
cation  practices  or  failure  to  properly  rinse  pesticide  containers 
prior  to  their  disposal. 

•  Purgeable  halocarbons  and  aromatics  -  Two  groups  of  organic  compounds 
(36  total  compounds)  which  frequently  are  components  in  solvents, 
degreasing  agents  and  Industrial  grade  petroleum- based  products  com¬ 
monly  used  for  aircraft  and  engine  maintenance  and  other  base  indus¬ 
trial  applications.  Table  8  is  a  list  which  identifies  these  organic 
compounds. 

•  Polychlorinated  Biphenyls  (PCB)  1242,  1248,  1254,  1260  -  These  highly 
toxic  and  persistent  compounds  are  found  in  transformer  oils  and 
their  occurrence  in  groundwater  suggests  Improper  storage  or  disposal 
of  transformers  or  transformer  oils. 


4.4  DISCUSSION  AND  INTERPRETATION  OF  ANALYTICAL  DATA 

Measured  concentrations  of  the  compounds  or  pollutants  of  concern  in  the  soils 
and  groundwater  beneath  George  AFB  suggest  low  level  contamination  may  be 
occurring  in  at  least  the  northeast  and  southeast  comers  of  the  base.  This 
contamination  may  be  a  result  of  past  landfill  disposal  activities,  past  or 
current  mission,  and  past  industrial  and  storm  water  management  practices. 
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These  findings  are  based,  however,  on  only  one  sampling  event  which  allows  no 
statistical  certainty  of  results.  However,  the  chemical  data  do  Indicate  that 
there  are  no  extremely  contaminated  soils  or  groundwaters,  and  that  there  Is 
no  Imminent  threat  to  base  personnel  safety  or  health,  or  the  environment. 


All  analytical  services  were  performed  In  accordance  with  EPA  protocols.  In 
general,  duplicate  sample  analyses  correlate  well.  An  exception  Is  ground- 
water  collected  In  Well  SZ02  from  which  the  duplicates  show  considerable 
variation  for  the  oil  and  grease,  phenol,  chromium  and  lead  concentrations. 
erg's  laboratory  Is  unable  to  Identify  any  apparent  cause  for  this  lack  of 
correlation.  Based  on  the  chemical  results  from  the  one  sampling  event,  and 
field  observations  during  site  surveys,  borehole  drilling,  and  sample  collec¬ 
tion,  the  data  suggest: 

1.  Low  level  oil  and  grease  concentrations  suggest  chronic  contami¬ 
nation  of  soils.  Oil  and  grease  analyses  were  performed  using 
the  partition-infrared  method.  This  method  uses  the  solvent 
trlchlorotrlf luoroethane  to  solubilize  any  organic  matter,  and  Is 
designed  to  contain  volatile  hydrocarbons  that  otherwise  may  be 
lost  In  the  solvent  removal  operations  of  other  analytical  pro¬ 
cedures.  Surface  soils,  as  expected,  have  generally  higher  oil 
and  grease  concentrations'  than  deeper  soils.  The  ubiquity  of 
measurable  oil  and  grease,  and  at  concentrations  that  appear  to 
be  80  mg/kg  or  above,  suggest  sources  of  contamination  related  to 
aircraft  operations  Including  takeoff  and  landings,  low  altitude 
flying,  particulate  or  precipitation  fallout  of  airborne  hydro¬ 
carbons,  and  fallout  of  vaporized  hydrocarbons  from  fueling  and 
defuellng  activities. 

2.  011  and  grease  concentrations  In  soil  samples  taken  six  Inches 
below  the  surface  of  the  west  perimeter  roadway  (samples  PROl  and 
PR02)  do  not  exhibit  concentrations  significantly  above  back¬ 
ground  or  the  chronic  low  level  contamination  found  elsewhere. 

The  extremely  compacted  dirt  road  surface  would  not  normally 
allow  much  penetration  of  fuel  before  It  would  volatilize  In  the 
hot  desert  sun.  The  sample  sites  may  not  have  been  In  the  area 
which  received  repeated  fuel  discharges.  Reexamination  of  the 
IRP  Phase  I  report  following  receipt  of  the  soil  chemistry  data 
suggests  that  more  frequent  dumping  of  fuel  may  have  taken  place 
along  the  Interior  base  road  leading  to  the  jet  engine  test 
cells. 

3.  Soil  samples  taken  nearby  or  In  the  Industrial  drain  and  storm 
runoff  outfall  ditch  northeast  of  the  operations  apron  confirm 
low  level  contamination  as  measured  by  oil  and  grease  residues. 

The  samples  analyzed  were  composites  of  discrete  samples 
collected  5  and  10  feet  below  the  sandy  surface  In  the  bottom  of 


the  ditch.  Figure  13  Illustrates  the  locations  of  the  soil 
samples  taken  from  above,  within  or  adjacent  to  the  outfall 
ditch.  Station  IDOl  was  taken  In  the  ditch  upgradlent  from  the 
flight  operations  apron  Indus trial/ storm  drain  primary  outfall, 
but  In  the  area  which  received  raw  fuel  washdown  from  an  aviation 
fuel  truck  accident  several  years  previous  to  the  field  Investi¬ 
gation.  Figure  14  depicts  the  major  storm  drainage  system  In  the 
operational  apron  area.  Most  of  the  street  runoff  Is  conveyed  by 
streetslde  drainage  ditches  which  flow  towards  and  adjacent  to 
13th  Street  until  they  discharge  Into  the  head  of  the  outfall 
drainage  ditch  (refer  to  Figure  13). 

The  head  of  the  Industrial-storm  drainage  ditch,  near  I3th  and 
“A"  Streets  (see  Figure  13),  Is  the  point  of  confluence  of  these 
streetslde  drainages.  Thus  the  release  of  fuel  or  other  product 
during  a  vehicle  accident  away  from  aircraft  operations  Is  likely 
to  have  found  Its  way  Into  the  Industrial/ storm  drainage  ditch. 

Stations  ID02  through  ID06  were  In  the  bottom  of  the  ditch  and 
extend  from  Immediately  below  the  primary  24-lnch  outfall  from 
the  operational  apron  Indus  trial/ storm  drain  to  the  toe  of  the 
ditch  In  the  hillside  canyon  at  the  north  property  line  of  the 
base.  Finally,  Station  ID07  was  located  between  Taxiway  10  and 
Runway  21  and  alongside  the  drainage  ditch  which  receives  storm¬ 
water  runoff  from  the  most  westerly  aircraft  operations,  and  from 
apron  runoff  which  flows  north  and  Into  a  storm  drain  line  on  the 
northslde  of  the  apron  that  parallels  the  Industrlal/storm  drain 
line  noted  In  Section  3.8.  Any  vehicle  washdown  waters  or  storm 
runoff  which  enters  the  Industrial  outfall  ditch  from  the  storm 
sewer  beneath  the  operational  apron  pass  through  an  oil-water 
separator  on  the  primary  24-lnch  outfall  line  prior  to  discharge 
(see  Figure  13).  During  high  flow  conditions,  however,  storm 
line  surcharge  will  overflow  Into  the  secondary  24-lnch  outfall 
and  bypass  any  oil-water  separation. 

Soil  data  taken  In  the  outfall  ditch  (Site  S-20)  confirm  oil  and 
grease  contamination.  Sample  ID07  exhibits  the  highest  concen¬ 
tration  of  oil  and  grease,  perhaps  reflecting  that  no  oil-water 
separator  stands  between  the  storm  drain  and  the  grassed  area 
between  the  runways  Into  which  this  storm  water  discharges.  Two 
distinct  concentration  gradients  are  suspected  In  the  long  out¬ 
fall  ditch  east  of  Taxiway  10.  The  first  gradient  extends  from 
Stations  IDOl  to  ID03.  The  first  gradient  is  likely  a  result  of 
the  fuel  truck  accident  or  other  surface  runoff  combined  with 
Industrlal/storm  drain  outfall  discharges.  The  second  gradient 
extends  from  Stations  ID04  to  ID06.  This  second  gradient  Is 
likely  the  result  of  the  added  fllghtllne  storm  water  discharge 
(l.e.,  as  sampled  at  Station  ID07)  Into  the  Industrial  outfall 
ditch. 

Oil  and  grease  data  for  groundwater  samples  (Table  7)  taken  from 
the  monitoring  wells  exhibit  a  range  of  values  between  none 
detected  and  1.3  mg/1  except  for  Well  SZOl  whose  concentration  of 
oil  and  grease  Is  14  mg/1.  SZOl  Is  the  deepest  monitoring  well 


(No  Scale) 


Installed  during  this  Investigation  and  Is  upgradlent  of  all  base 
facilities  and  landfills,  waste  disposal  or  spill  sites.  This 
high  concentration  of  oil  and  grease  Is  not  anticipated  given  the 
well's  location.  The  high-measured  oil  and  grease  concentration 
Is  Inconsistent  with  the  measurably  low  COD  and  heavy  metal 
concentrations.  This  Inconsistency  and  the  fact  that  there  Is  no 
known  local  source  of  oil  or  grease  contamination  warrants 
resampling  of  the  groundwater.  Wells  CZOl  and  NZ05  have  the  next 
highest  concentrations  of  oil  and  grease  at  1.3  and  1.0  mg/1, 
respectively.  Both  of  these  wells  are  nearest  to  known  fuel  dis¬ 
posal  dry  wells  or  areas  with  large  rates  of  fuel  use.  These 
wells  should  be  resampled  to  confirm  the  contaminant  levels. 

5.  Total  phenols  were  measured  at  trace  concentrations  In  three 
outfall  ditch  soil  samples.  In  the  borehole  soils  at  one  well 
downgradlent  of  the  southeast  landfills,  and  at  30  ppb  or  less  In 
seven  groundwater  monitoring  wells.  There  is  no  known  explana¬ 
tion  for  the  presence  of  phenols  throughout  the  base.  However, 
the  base  Is  planning  to  chlorinate  Its  water  supply  and  the 
California  Department  of  Health  Services  has  recommended  an 
action  level  of  0.001  mg/1  for  chlorinated  supply  systems  based 
on  the  taste  and  odor  threshold.  Resampling  of  groundwater 
should  be  accomplished  to  confirm  the  presence  of  phenol  and  to 
Identify  Its  source. 

6.  Total  organic  carbon  (TOC)  was  measured  In  all  groundwater 
monitoring  wells  at  concentrations  generally  less  than  5  mg/1 
(see  Table  7).  The  highest  reported  concentrations  (22-27  mg/1) 
were  found  In  Wells  NZ02  and  NZ03,  both  hydraulically  downgradi- 
ent  of  the  northeast  landfills  and  all  other  base  activities,  and 
both  drilled  using  mud  rotary  techniques.  Well  NZOl  at  the  north 
end  of  the  outfall  ditch  also  contains  elevated  TOC.  All  wells 
need  to  be  resampled  to  confirm  the  COD  data  (also  on  Table  7) 
which  could  Indicate  the  migration  of  leachate  and  other  landfill 
residues  Into  Wells  NZ02  and  NZ03.  Chemical  oxygen  demand  (COD) 
as  measured  In  Well  NZOl  Is  likely  a  result  of  storm  water 
contaminant  load  and  percolation  Into  the  floor  of  the  outfall 
ditch  as  It  widens  near  the  north  boundary  of  the  base.  However, 
the  COD  could  Indicate  groundwater  contamination  as  a  consequence 
of  the  active  fire  training  area  (Site  S-5)  located  about  1,500 
southwest  (and  hydraulically  upgradlent)  of  the  well  location. 

7.  The  data  suggest  possible  chromium  and  lead  contamination  in  the 
Industrial  outfall  ditch,  and  In  groundwaters  downgradlent  of  the 
northeast  and  southeast  landfills.  Well  NZOl  has  the  highest 
measured  chromium  concentration  in  the  groundwater  at  approxi¬ 
mately  0.31  mg/1.  This  Is  six  times  the  EPA  drinking  water 
standard  (see  Table  9).  This  same  well  has  lead  at  0.15  mg/1, 
three  times  the  drinking  water  standard.  Wells  NZ03,  NZ05,  SZ02, 
and  SZ04  have  chromium  and  lead  concentrations  above  the  0.05 
mg/1  EPA  water  quality  standard.  Wells  NZ04  and  SZ03  also  exceed 
the  allowable  lead  concentration.  All  of  the  measurements  repre¬ 
sent  total  metal  concentration,  which  Includes  both  particulate 
and  dissolved  metals.  The  monitoring  wells  should  be  resampled 
and  heavy  metal  analyses  conducted  on  filtered  water  samples. 
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(a)  Maximum  Contaminant  Level 

(b)  Inversely  proportional  to  water  temperature 

(c)  Variable,  based  upon  sampling  frequency 

(d)  Recommended  Maximum  Contaminant  Level 


8.  Silver  was  measured  In  most  groundwater  samples  and  was  detected 
but  not  quantified  In  two  soil  samples.  In  all  water  samples, 
the  measured  silver  concentration  was  almost  always  equal  to  or 
less  than  10  percent  of  the  allowable  0.05  mg/1  drinking  water 
standard.  A  poor  recovery  rate  (33  percent)  as  determined  by 
laboratory  QA/QC  may  be  due  to  the  presence  of  Inorganic  chlor¬ 
ides.  The  laboratory  was  contacted  regarding  the  low  spiked 
sample  recovery  rate  and  cannot  explain  why  EPA  protocols,  which 
require  Immediate  rerun  of  the  analyte,  were  not  followed. 
Groundwaters  should  be  resampled  to  confirm  these  low  numbers 
before  dismissing  silver  as  a  contaminant  of  concern. 

9.  No  chlorinated  pesticides  or  polychlorinated  biphenyls  were 
Identified  In  any  of  the  groundwater  or  soil  samples.  Resampling 
should  be  accomplished  prior  to  dismissing  either  class  of  syn¬ 
thetic  organics  as  contaminants  of  concern. 

10.  The  total  halogenated  hydrocarbon  analyses  report  the  combined 
presence  of  organic  chlorides,  bromides,  and  Iodine  only  In  the 
most  northerly  Wells  NZOl  through  NZ03.  In  all  other  groundwater 
samples  analyzed,  only  organic  chlorides  and  organic  Iodines  were 
Identified.  The  frequent  and  elevated  presence  of  chlorinated 
organics  suggests  possible  contamination  by  solvents  or  other 
Industrial  chemicals.  Additional  monitoring  Is  recommended. 

LI.  Groundwater  specific  conductance  and  temperatures  as  measured  In 
mid-June  1984  are  presented  on  Table  10.  Temperatures  are  gener¬ 
ally  uniform  across  the  base  and  in  the  range  of  21  to  22  ^C. 
However,  groundwater  Is  cooler  by  as  much  as  five  degrees  In  Well 
MW-1  and  Wells  NZ02  through  NZ04.  All  wells  are  close  to  each 
other  and  hydraulically  downgradlent  of  the  operational  apron, 
suggesting  that  surface  activities.  Including  Irrigation  and 
equipment  and  aircraft  washdown,  may  Influence  the  aquifer  In  the 
northeast  comer  of  the  base. 

12.  Across  the  base  specific  conductance  Is  approximately  450  to  500 
mlcromhos/cm  unless  Influenced  by  some  surface  activities  or 
burled  wastes.  Specific  conductance  data  shows  noticeably 
Increased  conductivity  In  Wells  NZ04,  NZ05  and  the  old  monitoring 
Well  MW-l.  Specific  conductance  more  than  doubles  from  Well  CZOl 
to  Well  NZ04.  The  three  wells  with  elevated  specific  conductance 
are  downgradlent  of  the  Industrial  fllghtllne  activities  and.  In 
the  case  of  MW-1,  also  downgradlent  of  the  old  treatment  plant 
percolation  ponds.  Industrlal/storm  drain  exflltratlon  may  be 
carrying  pollutants  Into  the  groundwater  which  Is  now  being 
detected  by  Increasing  specific  conductance  In  Wells  NZ05  and 
NZ04.  Similarly,  percolation  In  the  Industrial  ditch  may  be 
carrying  contaminants  into  groundwater  which  accounts  for  the 
Increased  conductance  In  Well  NZOl. 

13.  The  southeast  landfill  activities  appear  to  be  exerting  a  slight 
Influence  on  groundwater  specific  conductance.  There  appears  to 
be  a  correlation  with  specific  conductance  and  the  location  of 
the  wells  downgradlent  of  the  landfills.  Well  SZ02,  downgradlent 


65 


Table  10 


SPECIFIC  CONDUCTANCE  AND  TEMPERATURE  DATA 
FOR  MONITORING  WELLS  AT  GEORGE  AIR  FORCE  BASE 
(June,  1984) 


Well 

ID 

Specific 

Conductance 

(?  25OC 

(umhos/cm) 

CZOl 

510 

NZOl 

875 

NZ02 

540 

NZ03 

625 

NZ04 

1100 

NZ05 

750 

SZOl 

450 

SZ02 

450 

SZ03 

480 

SZ04 

490 

MW-1 

950 

Temperature  (°C) 


Bottom 

20  feet 
Above  Bottom 

21.6 

21.6 

20.4 

20.2 

19.2 

19.2 

18.9 

18.9 

21.1 

16. .6 

21.6 

21.6 

21.4 

21.3 

22.2 

21.9 

21.7 

21.6 

21.3 

21.2 

16.9 

16.9 
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of  all  landfills,  has  the  highest  specific  conductance.  Conduc¬ 
tivity  decreases  across  Wells  SZ03  and  SZ04,  each  with  a  smaller 
percentage  of  landfill  mass  hydraulically  upgradlent  of  the  well 
screen.  Finally,  the  northeast  landfills  would  appear  to  be  only 
Influencing  the  groundwater  near  Well  NZ03  as  specific  conduc¬ 
tance  has  Increased  by  30  percent.  However,  this  well  Is  also  In 
line  with  the  CZOl,  NZ05,  NZ04  and  MW-1  set  of  wells  described 
above  In  conjunction  with  possible  fllghtllne  contamination 
sources . 


In  summary,  there  are  Indications  of  soil  and  groundwater  contamination  as 
measured  by  chromium,  lead,  total  organic  carbon,  specific  conductance,  oil 
and  grease,  and  halogenated  hydrocarbons.  Most  contaminant  concentrations  are 
at  low  levels  and  do  not  now  pose  any  Immediate  threat  to  personnel  safety  or 
health  or  the  environment.  There  are  no  detectable  traces  of  PCS  wastes  or 
pesticide  residues.  The  areas  most  prone  to  low  level  contamination  are  the 
eastern  one-half  of  the  Industrial  activities  near  the  operations  apron,  the 
Indulstrlal/storm  drain  and  outfall  ditch,  and  the  northeast  landfill.  Most 
sampling  stations  should  be  reoccupled  to  confirm  the  results. 

4.5  DISCUSSION  OF  INDUSTRIAL  PIPELINE  EXFILTRATION  TEST 

A  plan  and  cross-sectional  diagram  of  the  3,400  feet  of  Industrlal/storm  drain 
tested  for  exflltratlon  Is  presented  In  Figure  IS.  This  plan  was  developed 
from  Utility  Drawing  G-3  and  field  notes;  It  Identifies  the  points  of  place¬ 
ment  for  the  mechanical  plugs.  All  water  level  gauging  was  accomplished  In 
Manholes  A  through  E.  Pipeline  exflltratlon  test  results  and  Interpretations 
of  the  water  loss  data  are  presented  In  Appendix  G  (Tables  G-1  through  G-5). 
Figures  G-1  through  G-4  present  side  profiles  of  the  lines  when  undergoing 
water  filling  and  exflltratlon.  The  volume  of  water  lost  to  exflltratlon 
within  each  line  segment  Is  shown  as  a  shaded  zone  In  the  line  segment 
profiles. 


A  summary  of  exflltratlon  rates  for  each  of  the  line  segments  Is  presented  In 
Table  11.  The  theoretical  rates  of  exflltratlon  have  been  expressed  as  gallons 
per  day  per  Inch-dlameter  of  pipe  per  lineal  foot  (gpd/in-dlam/f t) .  This  unit 
of  expression  allows  all  values  to  be  normalized  to  a  single  unit  and  corrects 
for  varying  pipe  diameters.  Table  11  confirms  the  field  findings  that  all 
drain  line  segments  lost  water  during  the  study  period,  but  that  the  water 
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loss  In  line  segment  B-C  was  much  greater  than  any  of  the  other  segments 
tested.  Line  segment  B-C  lost  water  at  such  a  rapid  rate  that  it  was  impos¬ 
sible  to  even  fill  the  line  and  upstream  manhole  as  was  established  for  the 
test  procedure.  Table  11  also  presents  an  estimate  of  water  exfiltration 
volumes  which  would  be  lost  during  any  given  day  when  the  lines  are  flowing  at 
depths  equal  to  10,  30  and  100  percent  of  pipe  diameter.  Due  to  the  slopes  of 
the  sewers  it  is  most  probable  that  these  lines  would  seldom  flow  deeper  than 
30  percent  of  line  diameter.  At  that  depth,  37  percent  of  the  pipe  clrcumfei^ 
ence  is  wetted  and  subject  to  exfiltration. 

Based  on  the  low  level  and  closeness  in  computed  exfiltration  rates  for  line 
segments  A-B,  C-D,  and  D-E  it  is  postulated  that  only  line  segment  B-C  con¬ 
tains  many  reaches  of  perforated  corregated  metal  pipe.  The  lower  computed 
values  are  more  likely  to  represent  exfiltration  through  pipe  Joints.  All 
rates  themselves  are  artificially  high  in  that  flooding  of  the  line  segments 
allowed  the  total  pipe  circumference  to  become  wetted.  In  addition,  it  is 
most  probable  that  the  pipe  bedding  in  direct  contact  with  the  lower  50 
percent  of  pipe  circumference  has  become  more  plugged  with  fine  grained  silts 
and  petroleum  residues  than  pipe  cover  materials.  These  tighter  bedding  soils 
would  tend  to  further  reduce  the  actual  rates  of  exfiltration  under  normal 
flow  conditions. 

4.6  REVIEW  OF  DATA  FOR  JET  FUEL  PIPELINE  AND  STORAGE  TANK  SYSTEM 

The  review  of  available  USAF  pressure  test  data  and  other  leak  test  data  for 
the  Jet  fuel  pipeline  and  storage  tank  system  consisted  of  interviews  with  the 
foreman  of  the  Liquid  Fuels  Shop  at  George  Air  Force  Base,  the  Environmental 
Planner,  and  the  quality  control  Inspector  for  the  POL  Management  system.  The 
Liquid  Fuels  Shop  is  directly  responsible  for  the  maintenance  and  pressure 
testing  of  the  25,000  feet  of  both  underground  and  aboveground  pressurized  Jet 
fuel  pipelines  at  George  AFB.  Figure  16  is  a  plan  of  the  liquid  fuel  system 
at  George  AFB.  JP-4  avaiatlon  fuel  is  delivered  to  the  base  by  pipeline  from 
CALNEV  bulk  fuel  storage  tanks  near  Air  Base  Road.  The  fuels  are  stored  in 
five  government-owned  bulk  storage  tanks  with  a  combined  capacity  of  55,000 
barrels.  A  pumping  station  consisting  of  four  2-stage  turbine  pumps  is  avail¬ 
able  to  transfer  fuel  to  intermediate  fuel  storage  tanks  near  the  operational 
apron.  As  many  as  three  pumps  can  be  used  concurrently  to  transfer  fuel  at  an 
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Figure  16 

SIMPLIFIED  PLAN  OF  LIQUID  FUEL  SYSTEM  AT  GEORGE  AIR  FORCE  BASE 
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operating  flow  rate  of  1,100  gpm.  However,  base  personnel  have  found  that 
gravity  flow  through  the  8-lnch  and  10-lnch  fuel  transfer  lines  will  produce  a 
fuel  transfer  rate  of  1,700  gpm.  Hence,  the  pumps  are  not  now  used  except  to 
pressurize  the  system  above  the  15  to  20  pslg  obtained  under  gravity  flow 
conditions.  All  major  fuel  distribution  pipelines  are  constructed  of  8-  and 
10-lnch  steel  pipe  wrapped  with  felt  and  coated  with  tar. 

Sacrificial  anodes  are  emplaced  on  each  of  the  two  major  fuel  lines  near  the 
bulk  fuel  storage  tanks  and  again  halfway  between  bulk  storage  and  Interme¬ 
diate  storage.  The  majority  of  the  pipeline  system  Is  burled  approximately 
seven  feet  below  the  ground  surface.  Intermediate  fuels  storage  Is  accom¬ 
plished  In  underground  tanks.  Fuel  Is  pumped  to  seven  filter  and  metering 
pits.  Three  laterals  extend  from  each  pit. 

Pipeline  pressure  tests  are  performed  once  each  year.  These  lines,  each 
approximately  1,800  feet  in  length,  have  a  combined  storage  capacity  of  about 
12,000  gallons.  Liquid  Fuels  Shop  personnel  perform  the  test  by  pressurizing 
the  lines  for  12  to  24  hours  to  a  design  operating  pressure  of  100  pslg.  A 
decrease  In  the  pressure  of  the  system  which  Is  greater  than  three  to  five 
pslg  over  the  test  period  Indicates  a  potential  problem.  A  small  pressure 
drop  will  first  be  evaluated  to  determine  If  valves  were  not  fully  closed  or 
If  fuel  was  leaking  back  through  the  pumps.  The  tests  are  then  repeated  to 
confirm  the  leak.  If  the  leak  Is  determined  not  to  be  associated  with  the 
valves  or  pumps  but  Instead  the  pipe  Itself,  an  Inspection  or  other  testing 
would  be  Initiated.  According  to  the  shop  foreman  there  have  been  no  leaks  or 
problems  with  the  pressurized  system  for  the  20  years  since  he  first  came  to 
George  AFB.  The  foreman  also  stated  that  no  records  are  kept  of  yearly  pres¬ 
sure  testing  of  the  pipelines,  but  merely  of  corrective  maintenance  actions. 
However,  a  physical  Inspection  of  the  pipeline  system  was  performed  by  the 
USAF  Engineering  Services  Center  In  about  1980.  This  Inspection  Included  exca¬ 
vation  and  temporary  removal  of  felt  and  tar  coatings  and  showed  the  pipeline 
to  be  relatively  free  of  corrosion  and  In  very  good  condition. 

The  George  AFB  Environmental  Planner  described  a  historical  problem  of  leaking 
.low-point  drains  In  the  pressurized  fuel  pipeline  system.  Low-point  drains 
are  used  to  drain  condensate  and  particulate  accumulations  at  21  points  along 


the  pipeline.  The  drains  were  constructed  of  unwrapped  uncoated  black  Iron 
pipe.  Several  years  ago  an  Inspection  of  the  drains  revealed  that  most  of 
them  were  badly  corroded  and  five  of  the  drains  were  leaking.  The  leaky 
drains  were  all  replaced  and  all  21  drains  were  wrapped  with  felt  and  coated 
with  tar.  There  Is  no  record  of  contaminated  soil  excavation  and  disposal. 

The  quality  control  Inspection  stated  that  there  have  been  detected  or  sus¬ 
pected  leaks  In  five  of  the  21  laterals  serving  the  operational  apron  (see 
Figure  16).  Two  of  the  laterals  had  falling  hose  connectors  at  the  surface  of 
the  apron  and  were  replaced  In  the  late  1970s.  There  was  no  known  fuel  loss 
associated  with  the  bad  hose  connectors.  Three  other  laterals,  however,  were 
found  In  late  1983  to  be  cracked  and  leaking  after  examination  of  fuels  Inven¬ 
tory  records  and  pressure  testing  of  the  lines.  These  laterals  are  located 
along  the  west  half  of  the  operational  apron  and  In  the  vicinity  of  those 
sections  of  the  Indus trial/ storm  drain  which  contained  oil  stained  sediments 
and  also  had  the  highest  rates  of  exf lltratlon.  The  laterals  were  taken  out 
of  service  In  1983  once  the  fuel  leaks  were  confirmed.  The  estimated  quantity 
of  fuels  lost  Is  not  known.  The  lines  remain  out  of  service  and,  together 
with  the  other  18  operating  fuel  laterals,  are  scheduled  to  be  decommissioned 
once  the  fuel  hydrants  beneath  the  operational  apron  are  connected  to  the  fuel 
filtering  and  metering  system.  These  burled  lines,  though  Installed  in  1967, 
have  recently  been  tested  and  have  been  determined  to  be  In  good  condition. 


4.7  SUMMARY  OF  RESULTS  AND  FINDINGS 


In  continuance  of  the  USAF  Installation  Restoration  Program  at  George  AFB,  a 
Phase  II,  Stage  I  (Confirmation)  Investigation  was  performed  to  evaluate 
groundwater  flow  and  quality,  and  to  characterize  chemical  compounds  found  In 
the  soils  and  groundwater  beneath  suspected  areas  of  waste  disposal  on  the 
base.  Additionally,  an  exfiltration  test  was  performed  on  an  Industrlal/stoim 
drain  line  beneath  the  operational  apron,  and  liquid  fuel  system  pressure  test 
data  were  reviewed.  These  services  have  been  completed  and  the  following 
conclusions  are  presented. 


4.7.1  General  Conclusions 


George  AFB  Is  a  Tactical  Air  Command  facility  with  limited  Industrial  mainte¬ 
nance  operations  taking  place  on  base.  The  primary  mission  of  the  base  Is  to 
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execute  tactical  fighter  operations  and  to  provide  aircrew  and  maintenance 
training.  As  a  consequence.  Industrial  waste  generation,  storage  and  disposal 
problems  are  less  In  number  and  significance  when  compared  to  bases  with  large 
maintenance  facilities.  On-base  landfills  are  suspected  to  contain  a  variety 
of  materials  ranging  from  domestic  solid  wastes  to  containers  for  pesticides, 
paint,  acids,  and  aircraft  parts.  During  the  IRP  Phase  I  records  search  It 
was  discovered  that  the  south  base  landfill  served  as  a  possible  burial  site 
for  containers  of  tetraethyllead,  low-level  radioactive  wastes  and  drums  of 
acetone . 


A  total  of  10  new  groundwater  monitoring  wells  were  constructed  on  the  base 
during  these  Investigations.  Soil  type  and  water  table  elevations,  together 
with  comparable  data  from  USAF  monitoring  Well  MU-1  near  the  old  wastewater 
treatment  plant  and  water  supply  wells  south  and  west  of  the  base  (see 
California  Department  of  Corrections,  1983),  enable  us  to  offer  the  following 
general  conclusions: 

1.  The  depth  to  groundwater  in  the  vicinity  of  George  Air  Force  Base 
varies  from  170  feet  below  the  ground  surface  on  the  south  base 
property  line  to  approximately  120  feet  below  the  ground  surface 
near  the  runways.  Groundwater  Is  no  less  than  90  feet  below  the 
surface  In  topographic  lows  In  either  the  southeast  or  northeast 
comers  of  the  base. 

2.  Regional  groundwater  flows  southwest  to  northeast  with  a  gradient 
of  approximately  17  feet  per  mile  as  determined  between  Wells  CZOl 
and  NZ04.  A  localized  tilt  in  the  water  table  of  200  feet  per 
mile  in  an  easterly  direction  occurs  in  the  vicinity  of  the 
steeply  sloped  northeast  landfill.  These  large  gradients  can  only 
occur  because  of  tight  soils  and  low  water  yield.  As  a  conse¬ 
quence,  the  horizontal  velocities  of  groundwater  flow  would  be 
very  slow.  Assuming  a  hydraulic  conductivity  of  approximately  10 
gallons  per  day  per  square  foot  In  the  fine  silty  sands,  the 
horizontal  velocity  of  groundwater  on  the  upper  plateau  is  esti¬ 
mated  to  be  0.25  feet  per  day. 

3.  Almost  all  deep  borings  confirmed  the  presence  of  a  clay-rich  lens 
approximately  60  to  70  feet  below  the  ground  surface  and  at  an 
attitude  concomitant  with  the  slope  of  the  land. 

4.  Trace  or  low-level  organic  and  heavy  metal  contaminants  have  been 
measured  In  surface  soil  and  groundwater  samples.  This  suspected 
contamination  must  be  confirmed  and  quantified  prior  to  drawing 
positive  conclusions  as  to  possible  sources  and  fate. 


4.7.2  Area  and  Site  Specific  Conclusions 

IRP  Phase  II,  Stage  I  (Confirmation)  field  Investigations  were  performed  In 
five  geographic  areas  on  George  AFB  which  encompassed  or  were  In  the  immediate 
proximity  of  17  of  the  23  waste  disposal  sites  ranked  by  HARM  methodology  in 
the  IRP  Phase  I  records  search.  An  additional  two  sites  (of  31  total)  not 
ranked  by  HARM  are  also  within  the  boundaries  of  the  areas  Investigated. 
Figure  17  Identifies  the  five  study  areas  and  the  location  of  all  newly 
Installed  groundwater  monitoring  wells,  soil  sampling  stations,  and  the  exist¬ 
ing  base  monitoring  Well  MW-1.  Soil  and  groundwater  chemistry  data  Indicate 
low  level  contamination  In  several  areas.  In  some  Instances  there  appears  to 
be  a  cause-effect  relationship  between  past  waste  disposal  practices  and 
observed  soil  and  groundwater  contaminant  concentrations  which  cannot  be 
confirmed  without  additional  testing.  Table  12  presents  a  summary  by  study 
area  of  all  field  activities,  chemical  characterizations,  and  general  findings 
and  conclusions.  More  specifically,  the  results  of  the  field  Investigations 
enable  us  to  conclude: 

1.  Exflltratlon  testing  of  the  Industrlal/storm  drain  beneath  the 
operational  apron  (Site  S-20)  indicates  very  high  rates  of  water 
loss  across  the  1,153  foot  section  of  12-lnch  diameter  corregated 
metal  pipe  between  Manholes  #182  and  #186.  Exflltratlon  across 
other  lengths  of  drain  line  are  two  orders  of  magnitude  lower.  In 
the  absence  of  televising  the  line.  It  Is  our  belief  that  most  if 
not  all  perforated  pipe  lies  between  the  above  manholes.  Under 
normal  runoff  conditions,  when  the  line  does  not  flow  abnormally 
full,  exflltratlon  rates  may  be  less  than  those  measured  due  to  a 
lesser  wetted  pipe  circumference  and  silt  accumulation  In  the  pipe 
Invert.  It  Is  also  probable  that  low  flow  pipe  exflltratlon  Is 
reduced  further  by  pipe  bedding  material  partially  clogged  with 
fine  silt  and  oils  and  greases  from  past  activities  along  the 
operational  apron. 

2.  Air  Force  records  as  reported  In  the  IRP  Phase  I  study  confirm 
that  all  known  wastewater  discharges  to  the  Industrlal/storm  drain 
have  been  disconnected  or  plugged.  Oil  and  fuel-stained  sediments 
were  observed  In  all  pipe  Inverts  and  were  deeper  than  12  Inches 
In  several  manholes.  The  source  of  these  materials  are  believed 
to  be  related  to  surface  activities  on  the  operational  apron  or 
adjacent  vehicle  wash  racks.  An  additional  source  may  be  soil 
contamination  due  to  leaking  JP-4  fuel  laterals  extending  from 
fuel  filtering  Pits  No.  1  and  No.  2  between  drain  line  Manholes 
#179  and  #184.  Groundwater  and  outfall  ditch  soil  chemistry  down- 
gradient  of  the  drain  line  and  fllghtllne  maintenance  activities 
suggest  low  level  contamination  by  oils  and  greases,  halogenated 
hydrocarbons,  and  heavy  metals.  The  sources  of  these  contaminants 


Figure  17 

LOCATOR  MAP  FOR  ALL  IRP  PHASE  II  MONITORING  WELLS,  SHALLOW 
SOIL  BORINGS  AND  SURFACE  SOIL  SAMPLING  SITES 
GEORGE  AIR  FORCE  BASE 
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Include  water  exflltratlon  from  the  drain  line,  surface  spills  and 
accidental  discharges  of  liquid  fuels,  and  possibly  unknown 
releases  of  Industrial  wastes. 

3.  Borehole  soil  and  groundwater  chemistry  In  the  vicinity  of  north¬ 
east  disposal  sites  Indicate  contamination  by  oils  and  greases, 
chlorinated  hydrocarbons,  and  heavy  metals.  Current  heavy  metal 
data  suggest  violation  of  drinking  water  criteria.  Additional 
testing  Is  needed  to  confirm  heavy  metal  concentrations  In  fil¬ 
tered  groundwater.  Groundwater  temperatures  and  specific  conduc¬ 
tance  measurements  suggest  that  fllghtllne  Industrial  operations 
and  the  Industrial/ storm  drain  exflltratlon  and  Its  outfall  ditch 
are  probable  sources  and  pathways  of  contamination,  respectively. 
A  potential  source  of  hydrocarbon  contamination  that  was  not 
Included  In  the  Stage  1  (Confirmation)  Investigation  Is  the 
current  fire  training  area  (Site  S-5)  west  of  Well  NZOl  which  has 
measurable  oils  and  greases,  heavy  metals,  and  halogenated  hydro¬ 
carbons  In  the  groundwater. 

4.  Borehole  soils  testing  and  groundwater  monitoring  In  the  central 
disposal  area  (Well  CZOI)  Indicate  the  absence  of  measurable  poly¬ 
chlorinated  biphenyls  (PCBs),  but  they  identify  an  elevated  con¬ 
centration  of  oil  and  grease.  The  well  was  located  at  a  point 
believed  hydraulically  downgradient  of  two  brick-lined  dry  wells 
used  for  the  disposal  of  waste  oils  and  fuels.  Additional  moni¬ 
toring  must  be  accomplished  to  confirm  the  types  and  magnitude  of 
contamination,  and  be  expanded  to  include  heavy  metals  and  a 
broader  scan  of  organic  hydrocarbons. 

5.  Surface  soil  sampling  In  suspected  waste  fuel  disposal  areas  along 
the  west  perimeter  road  Indicate  contamination  by  hydrocarbon 
residuals  but  at  areally  extensive  background  concentrations.  A 
review  of  reported  fuels  discharges  suggests  that  greater  quanti¬ 
ties  of  fuels  may  have  been  disposed  on  the  road  surface  leading 
to  the  jet  engine  test  cell. 

6.  Soil  and  groundwater  monitoring  data  In  the  southeast  disposal 
area  suggest  that  chlorinated  hydrocarbons,  oils  and  greases,  and 
low  levels  of  heavy  metals  are  contaminating  the  area.  A  magneto¬ 
meter  survey  of  almost  two  million  square  feet  of  landfill  surface 
Identified  more  chan  25  trenches  or  disposal  sites.  Some  of  these 
trenches  are  suspected  to  contain  tetraethyllead  and  ocher  fuel 
tank  bottom  sludges,  waste  acetone  contained  In  steel  drums,  and 
low  level  radioactive  wastes.  The  data  Indicate  contamination 
gradients  extending  from  the  northwest  corner  of  Che  landfill. 
The  highest  number  and  greatest  density  of  trenches  suspected  of 
containing  burled  steel  are  also  located  in  Che  northeast  corner 
of  Che  landfill. 

7.  There  are  no  written  records  of  pressure  tests  of  the  Liquid  Fuels 
System  at  George  AFB.  It  Is  reported  that  there  have  been  no 
problems  with  leaks  or  losses  of  significant  quantities  of  fuel 
for  Che  past  20  years.  However,  failure  to  protect  fuel  line  low- 
point  drains  from  corrosive  soil  conditions  Is  known  to  have 
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resulted  In  the  failure  of  five  low-point  drains  and  loss  of  pres¬ 
surized  fuel.  These  low-point  drains  have  been  replaced  and  all 
21  low-point  drains  have  been  corrosion-proofed.  There  have  also 
been  fuel  leaks  associated  with  five  fuel  laterals  at  the  west  end 
of  the  operational  apron.  Two  lines  with  faulty  hose  connectors 
were  replaced.  No  loss  of  fuel  was  suspected  or  found  when  the 
lines  were  replaced.  Three  existing  lines  have  been  confirmed  as 
leaking  and  remain  out  of  service.  While  there  have  been  no  Indi¬ 
cations  that  these  fuel  line  leaks  have  contributed  to  the  degra¬ 
dation  of  environmental  quality,  these  lines  are  In  the  Immediate 
vicinity  of  these  sections  of  the  Industrlal/storm  drain  which 
contains  oll-enrlched  sediments  and  yields  high  exf lit ration 
rates.  The  base  has  no  means  to  monitor  deep  soils  along  the 
pressurized  fuel  lines  for  loss  of  fuels.  In  the  absence  of  soil 
gas  or  other  monitoring  measures  along  the  length  of  the  pipeline. 
It  Is  not  now  feasible  to  rule  out  the  fuel  lines  and  the  known 
releases  of  fuel  from  previously  leaking  low-point  drains  and  fuel 
laterals  as  sources  of  observed  hydrocarbon  contamination  In  the 
central  and  northeast  disposal  areas. 


'.'s 


5.0  ALTERNATIVE  MEASURES 


This  section  describes  the  major  possible  monitoring  options,  by  area  and 
site,  for  future  IRP  Phase  II  efforts  at  George  AFB.  The  proposed  field 
programs,  monitoring  plans,  and  sampling  and  analytical  methodologies  are  dis¬ 
cussed.  A  second  stage  Phase  II  investigation  is  recommended  because  the 
results  of  the  IRP  Phase  II,  Stage  1  monitoring  program  indicate  that  organic 
and  heavy  metal  contaminants  are  present  in  all  areas  of  the  base  that  were 
investigated.  However,  the  data  do  not  at  this  time  provide  sufficient  infor¬ 
mation  about  the  contaminant  types,  their  distribution,  or  sources  to  enable 
the  Air  Force  to  prepare  responsive  remedial  plans. 

5.1  INDUSTRIAL /STORM  DRAIN  AND  OUTFALL  DITCH  (SITE  S-20) 

Stage  1  investigations  confirm  that  the  outfall  ditch  soils  at  a  depth  of  5  to 
10  feet  below  the  ground  surface  are  enriched  with  chromium,  oils  and  greases. 

However,  the  length  of  the  collector  sewer  and  drainage  ditch,  combined  with 
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the  history  of  industrial  waste  discharges  and  known  accidental  fuel  spills, 
precludes  accurate  determination  of  sources  and  potential  remedial  measures. 
Shortcomings  in  the  existing  data  base  necessary  to  make  these  determinations 
include: 

•  All  sampling  results  need  replication  to  confirm  the  presence  of 
contaminant  type  and  location. 

•  Industrlal/storm  drain  exflltratlon  at  large  rates  of  water  loss 
have  been  established  but  no  monitoring  of  waste  stream  or  sewer 
line  bedding  has  been  accomplished  to  indicate  if  contamination  is 
historical  or  ongoing. 

•  All  outfall  ditch  samples  have  been  taken  at  or  downstream  of  known 
or  suspected  fuel  or  industrial/storm  water  discharges.  No  sampling 
efforts  have  been  undertaken  to  determine  background  soil  chemical 
properties . 

The  following  monitoring  options  have  been  developed  for  use  in  collecting  the 
necessary  information  on  which  to  base  future  IRP  work. 
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5.1.1  Option  1  -  Resample  Existing  Monitoring  Stations 

Reoccupation  of  the  seven  outfall  ditch  stations  and  collection  of  soil 
samples  for  repeat  chemical  analyses  will  help  to  confirm  the  types  and  extent 
of  contaminants  present.  Oil  and  grease  analyses  by  the  IR  methodology  should 
not  be  repeated,  however.  The  technique  is  useful  in  a  reconnaissance  survey 
to  determine  the  gross  presence  of  probable  hydrocarbon  contamination.  How¬ 
ever,  the  data  are  a  measure  of  infrared  absorbence  of  the  carbon-hydrogen 
bonds  present  in  the  sample  matrix  and  do  not  differentiate  between  contami¬ 
nants  of  concern  or  simple  organic  matter.  It  is  therefore  recommended  that 
Stage  II  analyses  include  the  determination  of  aromatic  and  aliphatic  hydro¬ 
carbons  using  the  gas  chromatography  with  flame  ionization  detector  (GC/FID) 
or  gas  chromatography  and  mass  spectrometer  (GC/MS)  methods. 

Chromium,  lead,  silver,  and  zinc  heavy  metal  concentrations  should  also  be 
quantified.  Zinc  is  added  to  the  existing  list  of  heavy  metals  because  of  its 
ubiquity  in  plating  and  metals  finishing  products.  It  is  also  recommended 
that  two  core  tubes  be  driven  into  silts  and  sediments  trapped  above  the  small 
dam  in  the  outfall  ditch  located  near  the  abandoned  percolation  ponds.  These 
cores  should  be  driven  to  reslstande  or  to  a  maximum  of  six  feet.  The  cores 
should  be  extruded  and  visually  examined  for  organic  enriched  layering.  Four 
samples  from  each  core  shall  be  selected  and  analyzed  for  the  same  parameters 
as  those  in  the  reoccupied  outfall  ditch  samples.  Once  the  organic  and  inor¬ 
ganic  chemical  species  are  identified  and  their  concentrations  known,  the 
degree  of  toxicity  and  persistence  in  the  environment  can  be  evaluated. 

The  limitations  of  performing  this  alternative  solely  would  be  that  the  sources 
of  contamination  are  not  delineated.  Suspected  chemical  gradients  indicate 
that  at  least  storm  drain  outfalls  across  from  the  abandoned  percolation  ponds 
are  influencing  outfall  drain  soil  chemistry.  This  and  other  suspicions  can¬ 
not  be  confirmed  without  additional  monitoring  of  potential  sources. 

5.1.2  Option  2  -  Industrlal/Storm  Drain  Monitoring 


High  rates  of  exfiltration  have  been  confirmed  along  several  thousand  feet  of 
perforated  pipe  beneath  the  operational  apron.  Apparent  inaccessibility  to 
the  storm  drain  itself  or  the  soils  adjacent  to  the  line  caused  by  the  massive 


concrete  apron  has  heretofore  slowed  attempts  to  monitor  soil  or  groundwater 
conditions  beneath  the  apron.  Collection  and  chemical  characterization  of 
sludges  which  have  accumulated  in  the  storm  drain  invert,  and  of  drain  line 
bedding  and  adjacent  soils,  will  help  define  ongoing  industrial  discharges  and 
determine  the  extent  of  contamination  from  past  activities. 

Six  borings  of  not  less  than  30  feet  deep  should  be  drilled  by  hollow  stem 
auger  along  the  length  of  the  industrial/storm  drain.  In  addition,  three 
borings  using  cable  tool  drilling  techniques  should  be  made  to  30-feet  below 
the  groundwater  table  (or  approximately  160  feet  below  ground  surface)  and 
groundwater  monitoring  wells  placed  therein.  Figure  18  places  four  of  the 
30-foot  borings  and  two  of  the  160-foot  borings  along  the  industrial/storm 
drain  tested  for  exfiltration  and  kn^wn  to  previously  have  received  direct 
discharges  of  industrial  wastes.  Two  30-foot  borings  and  one  160-foot  boring 
are  also  recommended  along  the  strrm  drain  line  serving  aircraft  operations  at 
the  west  end  of  the  operational  apron.  All  storm  water  runoff  from  these 
latter  facilities  flows  north  and  around  the  west  end  of  the  apron  before 
flowing  to  the  northeast  outfall  ditch  through  the  gravity  storm  drain  that 
parallels  the  crosswind  Runway  21..  The  second  chemical  gradient  observed  in 
the  outfall  ditch  (see  Section  4.4)  is  likely  a  consequence  of  aircraft  opera¬ 
tions  and  maintenance  activities  at  the  west  end  of  the  apron. 

Borings  should  be  made  through  the  asphalt  drive  paralleling  the  operational 
apron,  or  in  nearby  open  spaces  where  available  (e.g.,  grassy  area  by  the  Fire 
Department  washrack) .  All  borings  should  be  made  as  close  as  possible  to  the 
burled  drain  lines.  No  less  than  two  of  the  borings  shall  be  positioned 
between  Manholes  //182  and  #186,  Section  B-C  of  the  exfiltration  study. 

Six  soil  samples  should  be  obtained  at  five-foot  intervals  in  each  30-foot 
borehole  using  a  split  spoon  sampler,  placed  in  clean  glass  jars,  and  either 
frozen  or  kept  on  ice  prior  to  analysis.  A  sample  volume  of  not  less  than  800 
ml  is  recommended.  Twelve  additional  samples  of  2,000  ml  each  should  be  taken 
of  sediments  and  sludges  in  the  storm  drains  or  attendant  manholes.  Six  of 
these  samples  shall  be  taken  in  the  industrial  drain  on  the  east  side  of  the 
apron,  and  five  samples  collected  in  the  west  storm  drain.  Finally,  three 
samples  should  be  collected  from  sediments  in  the  standing  water  located  in 
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PROPOSED  LOCATION  OF  INDUSTRIAL /STORM  DRAIN 
SOIL  BORINGS,  DRAINLINE  SEDIMENT,  AND 
NON-INDUSTRIAL  RUNOFF  SOIL  SAMPLING  AT 
GEORGE  AIR  FORCE  BASE 

the  grassy  depression  between  Runway  21  and  Taxiway  10  from  out  of  which  water 
discharges  to  the  main  outfall  ditch. 

All  160-foot  borings  shall  be  completed  with  Installation  of  a  four-inch  I.D. 
monitoring  well  with  approximately  30  feet  of  slotted  screen.  The  screen  zone 
shall  be  sand-packed.  Upon  completion  of  sampling  at  the  30-foot  Interval,  a 
two-inch  I.D.  slotted  PVC  pipe  shall  be  placed  In  the  borehole  for  long-term 
monitoring  of  soil  gases.  The  four  borings  along  the  south  side  of  the  opera¬ 
tional  apron  will  also  serve  to  detect  fuel  leaks  In  the  hydrant  supply  lines 
(see  Section  5.6,  Fuels  Supply).  Twenty-five  feet  of  slotted  pipe  shall  be 
topped  with  five  feet  of  blank  PVC  pipe.  A  threaded  end  plug  shall  be  fitted 
on  the  blank  pipe.  The  top  of  the  PVC  pipe  shall  be  protected  by  a  vault  and 
cover  Installed  at  grade  elevation  and  capable  of  withstanding  the  weight  of 
motorized  vehicles  present  In  the  area. 

All  soil  borings  from  the  5-,  10-,  and  20-foot  Intervals  (18  total)  should  be 
analyzed  for  aromatic  and  aliphatic  hydrocarbons  using  gas  chromatography  with 
flame  Ionization  detection  (GC/FID),  volatile  organics  to  determine  chlori¬ 
nated  organic  contaminant  types,  and  four  heavy  metals:  chromium,  lead, 
silver,  and  zinc.  Approximately  20  percent  of  these  samples  should  undergo 
analysis  by  gas  chromatography/mass  spectrometry  (GC/MS)  to  confirm  fractiona¬ 
tion  and  separation  peaks.  The  remaining  18  borehole  samples  should  be  frozen 
and  archived,  and  only  analyzed  as  necessary  (but  within  120  days)  to  define 
the  contaminant  gradients  and  vertical  extent  of  contamination.  All  12  drain 
line  or  surface  sediment  samples  shall  be  analyzed  using  GC/MS  methods  In 
order  to  Identify  the  base  neutral  organics  (particularly  the  aromatic  and 
aliphatic  hydrocarbons),  acid  extractable  organics,  and  volatile  organics. 
Atomic  adsorption  spectrometry  should  be  used  to  determine  the  presence  of 
heavy  metals  (Cr,  Pb,  Ag,  and  Zn).  All  groundwater  sampled  In  the  four-inch 
wells  should  be  analyzed  for  volatile  organic  chemicals  (using  EPA  Methods  601 
and  602)  phenols,  TOC,  and  the  four  heavy  metals  Identified  above. 

The  resultant  physical  and  chemical  data  will  be  used  to  establish  the  types 
and  extent  of  contamination  In  the  Industrlal/storm  drain  line  service  area, 
•and  to  Identify  contaminant  loadings  to  the  Industrial  outfall  ditch.  The 


data  will  allow  for  development  of  vertical  and  horizontal  contaminant  gra** 
dients,  identify  those  sections  of  drain  lines  most  Impacted  by  historical  or 
current  waste  disposal  practices,  and  identify  the  extent  of  contamination  if 
found  in  the  pipeline  bedding  material  or  deeper  soils  beneath  the  drain  line 
and  operational  apron. 

5.1.3  Option  3  -  Nonindustrial  Storm  Drain  Monitoring 

The  presence  of  contamination  in  the  outfall  ditch  above  the  points  of 
discharge  from  any  of  four  outfalls  serving  the  operational  apron  suggests 
that  oil  and  grease  and  heavy  metal  contamination  may  be  nonpoint  in  origin  or 
from  a  source  not  abutting  the  operational  apron.  It  is  recommended  that  five 
sampling  stations  be  established  (see  Figure  18).  Two  of  these  stations  are 
in  the  base  housing  area  and  at  the  end  of  the  concrete  storm  water  drainage 
ditches.  Two  stations  are  at  the  head  of  the  outfall  ditch  and  upgradlent  of 
existing  Station  IDOl.  The  last  station  is  on  13th  Street  near  the  comer  of 
"E"  Street  and  in  the  vicinity  of  the  fuel  truck  accidental  spill  or  in  the 
path  of  its  overland  flow  to  the  drainage  ditch. 

All  samples  shall  be  collected  at'  two  feet  and  five  feet  below  the  ground 
surface  using  a  hand  held  or  truck  mounted  auger.  The  soil  materials  shall  be 
composited  to  create  a  combined  sample  volume  not  less  than  800  ml.  The  five 
samples  should  be  analyzed  for  aromatic  and  aliphatic  hydrocarbons  using  GC/ 
FID  methods,  and  heavy  metals  (Cr,  Fb,  Ag,  and  Zn).  These  data  will  help  to 
establish  the  upstream  boundary  of  outfall  ditch  soil  contamination  and  will 
help  determine  if  Che  historical  fuel  spill  is  a  causal  or  contributing  factor 
to  the  contamination  observed  at  Station  IDOI. 

5.2  NORTHEAST  DISPOSAL  AREA 

Contamination  of  soils  and  groundwater  as  measured  by  oil  and  grease,  halogen- 
ated  hydrocarbons,  and  heavy  metals  is  suspected  in  the  spatially  broad  north¬ 
east  area  of  George  AFB.  More  than  20  disposal  sites  are  known  to  occupy  the 
area.  Ten  of  the  sites  were  HARM  ranked.  All  of  the  HARM  ranked  sites  but 
the  current  fire  training  area  (Site  S-5)  were  included  in  the  IRP  Phase  II, 
Stage  1  investigations.  Available  hydrogeologic  and  soil  and  groundwater 
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chemistry  data  are  Inadequate  to  substantiate  the  Indicated  presence  of  con¬ 
tamination,  Identify  with  reasonable  certainty  possible  sources  of  pollutants, 
or  to  Identify  and  evaluate  potential  remedial  alternatives.  Information 
needed  to  complete  the  Phase  II  confirmation  Investigation  Include: 

•  All  groundwater  sampling  results  need  replication  to  confirm  the 
presence  or  absence  of  a  chemical  contaminant  and.  If  present,  its 
concentration; 

•  Determination  of  soluble  versus  total  heavy  metals.  Existing  data 
may  be  Influenced  by  presence  of  suspended  particulates; 

e  Confirmation  of  groundwater  flow  rates  and  direction; 

•  Characterization  of  wastes  disposed  on  or  near  the  ground  surface 
suspected  or  known  to  contain  contaminants  of  concern; 

•  Operation  and  environmental  impacts  associated  with  current  fire 
training  activities  at  Site  S-5; 

•  Hydraulic  connection  (If  any)  between  Industrlal/storm  drain  (Site 
S-20)  and  other  northeast  disposal  area  sites. 

The  following  monitoring  options  have  been  developed  to*  obtain  information 
needed  on  which  to  base  future  IRP  work.  The  areas  of  these  Investigations 
are  shown  on  Figure  19. 


5.2.1  Ontlon  1  -  Resamnle  Exlstlns  Monltorlne  Stations  and  County  Service 


Area  No.  42 

Reoccupation  of  the  six  existing  monitoring  wells  In  the  northeast  disposal 
area  will  help  confirm  the  type  and  concentrations  of  contaminants  present. 
All  wells — NZOl  through  NZ05,  and  MW-I — should  be  sounded  and  sampled  on  no 
less  than  three  occasions.  In  addition,  water  supply  wells  owned  by  the  San 
Bernardino  County  Service  Area  No.  42  In  Oro  Grande,  downgradlent  but  across 
the  Majave  River  from  George  AFB,  should  also  be  monitored  for  contaminants  of 
concern.  Sampling  should  include  groundwater  pH,  temperature,  and  specific 
conductance.  All  water  samples  should  be  analyzed  for  volatile  organics  using 
EPA  Methods  601  and  602  to  identify  and  quantify  all  volatile  organics.  Includ¬ 
ing  those  not  currently  listed  as  a  priority  pollutant  (e.g.,  isomers  of 
xylene).  Additional  analyses  for  phenols,  TOC,  and  base  neutral  organics 
(principally  the  aromatic  hydrocarbons)  should  be  performed.  Heavy  metal 
analyses  should  be  conducted  on  filtered  groundwater  samples  to  determine  the 
dissolved  concentrations  of  Cr.  Pb.  and  Ag. 


All  groundwater  samples  should  also  be  analyzed  for  eight  Inorganic  ions 
Including  the  alkalies  (Na  and  K),  alkaline  earths  (Ca  and  Mg),  alkalinity 
(CO^  and  HCO^),  and  salinity  (SO^  and  Cl).  These  data  will  be  used  to  perform 
trllinear  diagram  analysis  of  groundwaters  in  the  northeast  region  in  an 
effort  to  explain  differences  in  groundwater  temperatures  and  specific  conduc¬ 
tance  . 

5.2.2  Option  2  -  Sludge  Drying  Bed  Sediment  Sampling  (Site  S-25) 

Three  one-foot  cores  should  be  taken  in  each  of  the  old  sludge  beds.  The 
three  cores  shall  then  be  composited  in  the  laboratory  and  the  composite 
sample  analyzed  for  heavy  metal  (Ag,  Cr,  Cu,  Ni,  Pb,  Zn)  contamination  of  the 
underlying  bedding  or  soils.  The  heavy  metals  of  copper,  nickel,  and  zinc  are 
added  because  of  their  ubiquity  in  the  work  environment  and  possible  impacts 
to  groundwater  resources.  These  same  composite  samples,  one  for  each  drying 
bed,  should  be  solvent  extracted  and  chracterized  for  base  neutral  organics. 

5.2.3  Option  3  -  Fire  Training  Area  (Site  S-5) 


A  review  of  construction  records  should  be  made  to  determine  the  presence  and 
adequacy  of  the  fire  fighting  pit  liner  and  protective  berms.  Four  soil 
borings  around  the  site  perimeter  should  be  drilled  to  a  depth  of  thirty  feet. 
Soil  samples,  collected  every  five  feet,  should  be  analyzed  using  a  portable 
OVA  meter  to  determine  the  presence  of  hydrocarbon  contamination.  If  contami¬ 
nation  is  detected  at  depth,  the  borings  should  be  drilled  to  not  less  than  30 
feet  below  the  groundwater  table  and  a  monitoring  well  installed.  Groundwater 
levels  shall  be  measured  in  all  wells  to  be  installed,  and  groundwater  should 
be  sampled  at  least  three  times  and  analyzed  for  pH,  temperature,  specific  con¬ 
ductance,  total  phenols,  volatile  and  base  neutral  organics,  and  dissolved 
heavy  metals  (Cr,  Pb,  Ag,  and  Zn). 

The  data  from  all  northeast  disposal  area  monitoring  activities  should  be 
coupled  with  the  results  of  additional  study  activities  along  the  operational 
apron  and  Site  S-20  industrial  outfall  ditch.  The  entire  data  set  will  help 
define  groundwater  flow  direction  and  rates,  the  presence  of  confirmed  con¬ 
tamination,  more  specificity  as  to  the  probable  pollutant  sources,  and  poten¬ 
tial  feasible  remedial  actions. 


5.3  SOUTHEAST  DISPOSAL  AREA 

More  than  40  disposal  trenches  or  fill  sites  containing  metal  wastes  or 
containers  were  Identified  In  the  landfills  near  the  southeast  corner  of  the 
base.  Several  of  the  magnetically  responsive  disposal  trenches  are  In  the 
northwest  comer  of  the  landfill  area  and  are  likely  sites  reported  to  contain 
small  arms  residues  and  oils  (Site  M-2),  tetraethyllead  and  other  fuel  tank 
bottom  sludges  (Site  L'-2),  and  low-level  radioactive  wastes  (Site  L-3).  Ground¬ 
water  monitoring  wells  Indicate  that  chlorinated  hydrocarbons  and  heavy  metal 
contaminants  (Cr  and  Pb)  may  be  mobilizing  and  migrating  from  the  west  end  of 
the  ravine  downgradlent  In  a  northeasterly  direction.  Prior  to  removing  these 
sites  from  areas  of  concern,  or  before  Initiating  remedial  actions,  the  USAF 
must  first: 

•  Quantify  and  confirm  the  presence  of  heavy  metal  and  organic  con¬ 
tamination  In  all  groundwater  monitoring  wells; 

•  Analytically  characterize  organic  contaminants  In  groundwater; 

•  Investigate  suspected  burial  sites  for  presence  of  'drummed  liquid 
organic  wastes. 

5.3.1  Option  1  -  Resample  Existing  Monitoring  Wells 


Each  of  the  four  groundwater  monitoring  wells  should  be  reoccupled  three  times 
to  determine  depths  to  the  water  table,  and  groundwater  pH,  temperature,  and 
specific  conductance.  Water  samples  should  be  taken  at  each  occupation  and 
analyzed  for  volatile  organics  using  EPA  Methods  601  and  602,  for  dissolved 
heavy  metals  (Cr,  Pb,  Ag,  and  Zn),  total  phenols,  and  total  organic  carbon. 
In  addition,  water  samples  should  also  be  analyzed  for  gross  alpha,  gross 
beta,  gross  gamma  radiation,  and  elemental  uranium  since  Site  L-3  has  been 
Identified  as  a  radioactive  waste  disposal  site. 

5.3.2  Option  2  -  Remote  Sensing  of  Waste  Burial  Site 


Ground  penetrating  radar  (GPR)  should  be  employed  In  areas  of  suspected 
buried  metallic  wastes  to  determine  the  depths  to  the  metal  source,  and  help 
define  Its  size  and  shape.  GPR  has  been  shown  capable  of  detecting  steel 
drums  burled  In  landfills  and  other  unconsolidated  materials. 


The  application  of  GPR  to  the  southeast  landfills  should  be  accomplished  by 
level  of  priority  in  those  sites  determined  by  the  magnetometer  survey  to 
contain  large  metallic  matter  of  some  form.  The  areas  of  priority  for  the  GPR 
investigations  are  shown  on  Figure  20  and  Include: 

Level  I:  Three  ardas  in  the  southeast  comer  of  the  landfill  should 
be  surveyed  by  GPR  prior  to  other  potential  areas  because 
the  IRF  Phase  I  records  search  sites  a  report  that  more  than 
120  drums  of  acetone  wastes  were  burled  therein.  Total  area 
of  the  three  survey  sections  is  approximately  100,000  square 
feet.  Whether  or  not  the  suspected  drums  of  acetone  are 

found  in  this  area,  the  GPR  survey  should  be  extended  to  the 

Level  II  areas. 

Level  II:  Two  general  areas  in  the  northwest  comer  of  the  landfills 
contain  at  least  17  trenches  of  wastes  and  are  believed  to 
be  Sites  L-2,.L-3,  and  M-2 .  The  GPR  surveys  should  be 
accomplished  across  the  width  of  the  low  swale  leading  into 
the  landfill  area  from  the  west  access  road  and  across  the 

entirety  of  the  small  ravine  to  the  north  of  the  posted 

radioactive  disposal  signs.  Total  area  of  the  two  survey 
sections  is  approximately  125,000  square  feet.  If  the  drums 
suspected  of  containing  acetone  have  been  Identified  in  the 
areas  of  Level  I  or  II  priority,  it  is  recommended  that  GPR 
studies  not  proceed  into  Level  III  areas. 

Level  III:  Six  areas  in  the  mid-section  of  the  main  landfill  (Site  L-1) 
lie  close  to  the  main  access  road  or  spur  roads  within  the 
sites.  Burial  trenches  are  frequently  noticeable  from  the 
ground  surface.  The  orientation  of  the  trenches  and  their 
position  in  the  latter  stages  of  the  landfill  suggest  they 
are  younger  in  age  than  other  portions  of  the  landfill  and 
were  likely  filled  in  the  1960s.  Total  area  of  the  six 
sections  is  approximately  250,000  square  feet. 


5.3.3  Option  3  -  New  Well  Placement  in  Southeast  Comer  of  Landfills 

If  GPR  Level  I  surveys  suggest  the  presence  of  dmmmed  wastes  in  one  or  more 
of  the  eight  trenches  shown  to  contain  significant  quantities  of  metal,  or  if 
Well  SZ02  shows  contamination  by  chlorinated  solvents,  two  wells  should  be 
drilled  northeast  of  the  eastern  edge  of  the  landfills  (see  Figure  20).  These 
wells  should  be  drilled  to  at  least  30  feet  below  the  water  table.  Sediment 
and  groundwater  samples  should  be  analyzed  for  volatile  chlorinated  organics, 
dissolved  heavy  metals,  and  other  analytes  as  taken  in  the  existing  wells. 
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Figure  20 

PROPOSED  LOCATION  OF  SOUTHEAST  DISPOSAL  AREA  STAGE  2  (CONFIRMATION) 
SITE  INVESTIGATIONS,  GEORGE  AIR  FORCE  BASE 


5.4  CENTRAL  DISPOSAL  AREA 


Soil  and  groundwater  chemistry  Indicate  the  presence  of  hydrocarbon  contamina¬ 
tion.  This  single  well  and  single  sample  are  Insufficient  to  determine  If  one 
or  more  sources  may  be  the  cause  of  the  suspected  contamination.  Additional 
data  are  needed  to  support  the  decision  making  process. 

5.4.1  Option  1  -  Resample  Existing  Monitoring  Well 

Well  CZOI  should  be  sounded  and  sampled  at  least  three  more  times.  Water 
quality  parameters  to  be  analyzed  Include  pH,  temperature,  and  specific  conduc¬ 
tance.  Filtered  water  samples  shall  be  analyzed  for  heavy  metal  (Cr,  Pb,  Ag, 
Zn)  content.  Water  samples  shall  also  be  tested  for  contamination  by  PCBs, 
volatile  organics,  base  neutral  organics,  and  total  organic  carbon. 

5.4.2  Option  2  -  Shallow  Soil  Boring  Near  Waste  Fuel  Dry  Wells 

A  single  50-foot  deep  soil  boring  should  be  drilled  near  each  of  the  brick 
dry  wells  used  for  disposal  of  oil  near  Building  555  (Site  S-22),  and  disposal 
of  waste  jet  fuel  near  Building  559  (Site  S-23).  Soil  samples  shall  be 
collected  every  five  feet  and  analyzed  for  heavy  metals  (Cr,  Pb,  Ag,  Zn)  and 
base  neutral  organics  when  an  OVA  meter  Indicates  the  presence  of  volatile 
hydrocarbons.  Confirmed  soil  contamination  shall  require  continued  drlll5*’g 
to  30  feet  below  the  water  table.  Insertion  of  a  PVC  casing,  and  completion  of 
the  monltomg  wells.  Groundwater  samples  should  be  collected  three  times  and 
measured  for  the  same  parameters  as  In  Well  CZOI. 

All  CZOI  data  need  to  be  Interpreted  simultaneously  with  Stage  2  Investigation 
results  on  Site  S-20  work  In  the  Industrlal/storm  drain,  and  In  all  site 
Investigations  and  follow-on  monitoring  In  the  northeast  disposal  area. 

5.5  WEST  PERIMETER  ROAD  AREA 

There  is  Insufficient  evidence  to  determine  if  past  roadway  application  of 
waste  fuel  has  caused  contamination.  There  is  also  evidence  to  suggest  that 
the  two  samples  collected  may  not  have  been  taken  from  the  roadways  which 
.received  the  greatest  rates  of  application. 
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5.5.1  Option  1  -  Resample  the  West  Perimeter  Road 

Four  6-lnch  deep  soli  samples  should  be  collected  from  the  middle  of  the  west 
perimeter  road  (see  Figure  21).  Each  sample  should  be  analyzed  for  aromatic 
and  aliphatic  hydrocarbons  using  either  GC/MS  or  GC/FID  methods,  heavy  metals 
(Cr,  Pb,  Ag,  Zn)  and  total  organic  carbon. 

5.5.2  Option  2  -  Sample  the  Interior  Access  Road  to  the  Jet  Engine  Test  Cell 

Four  samples  shall  be  collected  from  the  north-south  access  road  leading  to 
the  jet  engine  test  cell  (see  Figure  21).  The  sampling  methodology  and  analy¬ 
tical  schedule  are  the  same  as  above. 

5.6  LIQUID  FUELS  SUPPLY 

No  positive  safeguards  have  been  Installed  along  the  length  of  the  liquid 
fuels  distribution  system  to  ensure  that  leaks  are  detected  and  arrested 
before  environmental  Impacts  or  personnel  safety  are  threatened.  Corrosive 
soil  conditions  have  In  the  past  caused  low  point  drains  to  leak.  At  least 
three  JP-4  laterals  from  fuel  filter  pits  at  the  west  end  of  the  operational 
apron  have  been  proven  to  have  lost  fuel  when  pressurized. 

Soil  gas  monitoring  provides  a  means  by  which  leaking  fuels  entrained  In  the 
alluvium  soils  can  be  detected.  The  Installation  of  slotted  well  casings  In 
deep  boreholes  adjacent  to  tank  storage  or  liquid  fuels  distribution  lines 
will  help  provide  long-term  monitoring  of  soil  gases.  Figure  22  presents  the 
proposed  locations  of  11  borings  and  slotted  PVC  casings  to  be  Installed  near 
the  bulk  fuels  storage  area  and  along  main  distribution  lines  and  hydrants. 
The  final  placement  of  these  borings  should  take  Into  consideration  the  loca¬ 
tions  of  the  five  low-point  drains  which  were  once  highly  corroded,  were  found 
to  be  leaking  fuel  Into  the  subsurface  soils,  and  were  ultimately  replaced. 
The  four  borings  along  the  operational  apron  also  serve  as  soil  gas  monitoring 
stations  for  work  along  the  industrial/storm  drain  (see  Section  5.1). 

Soil  samples  should  be  collected  at  five-foot  Intervals  during  drilling  of  the 
30-foot  boreholes.  Any  sample  indicating  fuel  contamination  as  seen  by  the 
field  geologist  or  detected  by  OVA  meter  should  be  analyzed  for  the  volatile 
and  base  neutral  organics.  Once  the  slotted  casing  Is  Installed,  soil  gas 
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Figure  21 


7  PROPOSED  LOCATION  OF  WEST  PERIMETER  ROAD 
4  STAGE  2  (CONFIRMATION)  SITE  INVESTIGATIONS 
H  GEORGE  AIR  FORCE  BASE 

(No  Scale) 
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I  Figure  22 

-N-  PROPOSED  LOCATION  OF  SHALLOW  BORINGS  AND  CASINGS 

IFOR  FUEL  LINE  LEAK  DETECTION  INSTALLED  DURING 

STAGE  2  (CONFIRMATION)  INVESTIGATIONS 
GEORGE  AIR  FORCE  BASE 


(No  Scale) 


analyses  should  be  performed  as  part  of  the  routine  preventive  Inspection  of 
the  fuels  distribution  system. 


5.7  SUMMARY  OF  POTENTIALLY  FEASIBLE  ALTERNATIVE  MEASURES 


bservatlons  and  analytical  results  was  made  to  deter- 
be  taken  to  reduce  or  eliminate  contaminant  release 
sources,  and  to  contain  or  remove  contaminants  from 
a  number  of  remedial  alternatives  are  available  to 
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6.0  RECOMMENDATIONS 


Recently  completed  IRF  Phase  II,  Stage  1  (Conf Iraatlon)  Investigations  have 
identified  areas  of  George  AFB  which  appear  to  be  contaminated  by  oils  and 
greases,  halogenated  hydrocarbons,  heavy  metals,  or  combinations  of  the  above. 
Because  all  findings  are  based  on  results  from  a  single  sampling  event,  they 
are  not  conclusive  but  instead  are  advisory  in  nature.  The  data  indicate  that 
one  or  more  areas  of  contamination  exists  at  George  AFB,  and  that  the  data  set 
is  Inadequate  to  confirm  the  types  and  quantities  of  contamination,  the  spa¬ 
tial  and  vertical  extent  of  that  contamination,  and  the  temporal  significance 
between  historical  and  ongoing  discharge  of  pollutants.  In  consideration  of 
the  above,  continued  IRP  investigations  are  recommended.  Both  site  specific 
and  general  recommendations  are  described  below.  The  supporting  findings,  dis¬ 
cussion,  and  conclusions  leading  up  to  these  recommendations  were  presented  in 
Sections  4.0  and  5.0. 

6.1  SITE  SPECIFIC  RECOMMENDATIONS 

Each  of  the  five  geographic  areas  previously  Investigated  should  be  reexamined 
further.  Such  investigations  range  from  reoccupation  and  sampling  of  existing 
monitoring  wells,  to  a  second  level  of  nondestructive  remote  sensing  in  the 
southeast  landfills  in  continuation  of  the  search  for  burled  waste  liquid  sol¬ 
vents.  Table  14  presents  a  summary  of  recommendations  for  continued  field 
work  and  analysis  of  new  soil  and  groundwater  samples.  Section  5.0  presented 


the  development  of  data  needs  and  alternatives  by  which  the  Information  could 
be  obtained.  The  schedule  in  Table  14  Includes  many  of  the  opti-onai  site 
specific  investigations  previously  discussed.  In  some  Instances,  particularly 
for  a  number  of  remote  sensing  and  well  construction  activities  in  the  south¬ 
east  landfill  area,  the  proposed  field  activities  are  dependent  upon  the 
results  of  early  activities  in  the  sequence.  A  general  summary  of  the  overall 
proposed  Stage  II  activities  includes  the  following  activities: 

•  Twenty-three  borings,  52  soil  samples  (34  analyzed),  and  9  water 
samples  in  the  Industrial/storm  drain  system; 

•  Twelve  samples  of  storm  drain  sludges  collected  and  analyzed; 
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Table  14 


1 


RECOMMENDED  IRP  PHASE  II,  STAGE  2  (CONFIRMATION)  FIELD  INVESTIGATION 
AND  ANALYTICAL  SCHEDULE  FOR  GEORGE  AFB,  CALIFORNIA 


Slf  I<l«iitHle«tlon 


Induftrlal/Stocm  Drain 

•nd  Ouclall  Ditch  (Slta  S-20} 


Northaaac  Dlapoaal  Area 
(SUaa 

L*l3,S-6,S-21,S-2}) 


rtra  Tralnlni  Area  (Sita  S-i) 


Ftald  ActlvttT 


a  7  aoll  aaaplaa  In  outfall  ditch 
(2  aoll  coraa,  4  aaaplaa,  takan 
(rea  aattlad  allta  above  daa) 


a  Six  30-fe  borloca  along  drain 
llna 

(36  aaaplaa  collactad; 
la  aaaplaa  analyxad; 

6  rvc  caalnga  Inatallad) 


a  Thraa  16(>-fc  botlnga  and  aonl- 
torlng  ualla  (9  uatar  aaaplaa; 
3  PVC  caalnga  inatallad) 


a  11  drain  llna  aadlaant/aludga 

aaaplaa 

a  1  north  outfall  aarah  araa  aadl- 
aant 


a  3  aoll  aaaplaa  upgradlant  of 
outfall  ditch 


•  kaaaapla  6  aonltorlng  walla  on 
thraa  occaalona  (18  water  ear 
plea) 

a  Sound  water  table 


a  24  aludga  drying  bad  aoll 
coraa 

(8  coapoalta  aaaplaa) 


a  Sour  30-(t  borloga 
(24  aaaplaa  collactad; 

12  aaaplaa  analyxad  (aat.|) 


a  Poaalble  Inatallatlon  of 
aonltoring  walla  and  collec¬ 
tion  of  up  to  12  water  aaaplaa 
a  Sound  water  table 


Analytical  Schedule 


a  Aroaatlc  and  aliphatic  hydrocarbona 
by  CC/HS  or  CC/FID 

a  Dlaaolvad  heavy  aetala  (Cr.Pb.Ag.Zn) 
a  TOC 
a  Fhanola 
a  Farcant  aolatura 


a  Acoaacle  and  aliphatic  hydrocarbona 
by  CC/HS  or  GC/FID 

a  Dlaaolvad  heavy  aetala  (Cr.Fb.Ag.Zn) 
a  TOC 

a  Farcant  aolatura 


a  Volatlla  organlca  (Method  601/602) 
a  Fhanola 
a  TOC 

a  Dlaaolvad  heavy  aetala  (Cr,Pb,Ag,Zn) 
a  pH 

a  Teaparature 

a  Specific  conductance 


a  Sana  neutral  organlca 
a  Volatlla  organlca  (Hathod  624) 
a  Acid  extractabla  organlca 
a  Dlaaolvad  heavy  aetala  (Cr,Fb,Ag,Za) 
a  TOC 

a  Farcant  aolatura 


a  Aroaatlc  and  aliphatic  hydrocarbona 
by  CC/HS  or  CC/FID 

a  Dlaaolvad  heavy  aetala  (Cr.Fb.Ag.Zn) 


a  Volatile  organlca  (Method  601/602) 
a  Baaa  neutral  organlca 
a  Fhanola 
a  TOC 
a  pH 

a  Teaparature 

a  Specific  coaductanca 
a  Dlaaolvad  heavy  aetala  (Cr,Fb,Ag,Zn) 
a  Alkallaa  (Na,  K) 
a  Alkaline  aartha  (Ca,  Hg) 


a  Alkalinity  (CO,,  HCO.) 
a  Salta  (SO^,  CIJ  ^ 


a  Dlaaolvad  heavy  aetala 
(Ag,Cr,Cu,Nl,Fb,Zn) 
a  Baaa  neutral  organlca 
a  TOC 

a  Farcant  aolatura 


a  Baaa  neutral  organlca 
a  Fhanola 
a  TOC 

a  Volatile  organlca 
a  Dlaaolvad  heavy  aetala  (Cr,Fb,Ag,Zn) 
a  Farcant  aolatura 


a  Volatlla  organlca  (Method  601/602) 
a  Baaa  neutral  organlca 
a  Dlaaolvad  heavy  aatala  (Cr,Fb,Ag,Zn) 
a  pH 

a  Teaperatura 

a  Specific  conductance 
a  Fhanola 
a  TOC 


Total  Clapaad 
Field  and  Lab  Tina 


6  waeka 

(concurrent) 


6  waaka 

(concurrant) 


S  waeka 

(concurrent) 


3  waaka 

(concurrent) 


12  waaka 


4  waaka 

(concurrent) 


Datemnad  by 
contaaloant  typaa 
In  Hall  NZOl 
(eat.  S  waaka) 


Detanxlned  by 
above  aolla  Invaatl- 
gatlona 

(eat.  12  waeka) 


Table  14 
(cont’d) 


¥ 

! 

4 


V 

> 


Souch«««c  Oltpotal  Ana 
(Site*  L-1,L-2,L-3,L-*,m2) 


Central  Dlapoaal  Area 
(Slcea  S-l9.S-22,S-23) 


Wear  PariMtar  Road 
(Sica  S-4) 


L 

I  Liquid  Fuels  Supply 

! 


s  Rsssapis  4  existing  aonitor- 
Ing  veils  on  three  occsslons 
(12  vster  ssaples) 
e  Sound  vneer  table 


e  Ground  penetrating  radar  over 
Level  I  sites  (S  trenehea)  end 
Level  11  sites  (17  trenches) 

a  2  groundvater  nonltorlng  veils 
Installed  north  and/or  east  of 
Laval  I  disposal  sites 
e  Three  groundvater  sanples  fron 
each  veil  <6  vater  sanplea) 
e  Sound  voter  table 


e  Ground  penetrating  radar  over 
Level  111  sites  (19  trenches) 


a  Reaanple  existing  veil  three 
tines  (3  vater  sanplea) 
a  Sound  vater  table 


a  Tvo  SO'^ft  shallov  borings  near 
dry  veils 

(22  soil  saoples  collected; 

OVA  screening; 

b  soil  sanplea  analysed  (eat.)) 

a  Possible  Installation  of  nonl* 
torlog  valla  and  collection  of 

6  vater  sanplea 

a  Sound  vater  table 


a  Four  6<-lnch  soil  sanplea  f^» 
the  Uest  Perlneter  Road 


a  Four  b-lnch  soil  sanplea  frM 
the  Test  Cell  access  road 


a  eleven  30* ft  boraholaa  along 
pipeline  rlghc-of-vay 
(4  borings  part  of  Site  S-20 
investigations; 

Install  PVC  casings  for  soil 
gas  nonltorlng  capability; 

49  soil  sanples; 

7  soil  sanples  analysed  (eat.]) 


a  Base  neutral  organics 
a  Volatile  organics  (Method  601/602) 
a  Dissolved  heavy  natals  (Cr.Pb.Ag) 
a  Phenols 
a  TOC 
a  pH 

a  Tenperature 
a  Specific  conductance 

a  Crosa  alpha,  gross  beta,  gross  ganna, 

and  alanental  uranlun 

a  Nona 


a  Base  neutral  organics 
a  Volatile  organics  (Method  601/602) 
a  Dissolved  heavy  netala  (Cr,Pb,Ag,Zo) 
a  Phenols 
a  TOC 
a  pH 

a  Tenperature 
a  Specific  conductance 

a  Nona 


a  Volatile  organics  (Method  601/602) 
a  Base  neutral  organics 
a  TOC 

a  PCBs  • 

a  Dissolved  heavy  natals  (Cr,Pb,Ag,Za) 
a  pH 

a  Tenperature 

a  Specific  conductance 


a  Bane  neutral  organics 

a  TOC 

a  Heavy  netala  (Cr,Pb,Ag,Zn) 
a  Percent  aolsture 


a  Volatile  organics  (Method  601/602) 
a  Base  neutral  organics 
a  TOC 
a  pH 

a  Tenperature 
a  Specific  conductance 
a  Phenols 

a  Dissolved  heavy  natals  (Cr,Pb,Ag,Za) 

a  Aronatle  sod  aliphatic  hydrocarbons 
a  Heavy  natals  (Cr,Pb,Ag,Za) 
a  TOC 

a  Percent  noistura 

a  Aronatle  and  aliphatic  hydrocarbons 
a  Heavy  natals  (Cr,Pb,Ag,Za) 
a  TOC 

a  Percent  nolature 

a  Aronatle  and  aliphatic  hydrocarbons 
a  Heavy  netals  (Cr,Pb,Ag,Zo) 
a  TOC 
a  Phenols 
a  Percent  aolsture 


12  veaks 


S  iMaks 
(concurrent) 


Detemlned  by 
results  of  Level  I 
GPR  Survey 
(eat.  12  vecks) 


Perfomed  only  If 
GPR  Suveys  In  Level  I 
and  Level  II  araaa  era 
Inclusive  (est.  3  veaks) 

12  veaks 


3  veaks 


Datamlned  by 
above  soils  Inveatl* 
gat Ions 

(est.  12  veaks) 


4  vaaks 


4  veaks 

(concurrent) 


6  veaks 


•  Thirteen  borings  and  PVC  screens  placed  for  soli  gas  monitoring  near 
the  liquid  fuels  distribution  lines  and  Industrial/storm  drain; 

•  Resampling  of  11  existing  groundwater  monitoring  wells  (33  samples) 
for  measurement  of  hydrocarbons »  metals,  and  conventional  parame¬ 
ters; 

•  Borings,  soil  chemistry,  and  possible  monitoring  wells  near  the  fire 
training  area,  in  the  old  treatment  plant  sludge  drying  beds,  and 
near  the  waste  oil  and  waste  fuel  dry  well  disposal  sites; 

•  Ground  penetrating  radar  across  25  trenches  In  the  southeast  land¬ 
fills  and  possible  surveys  across  an  additional  19  trenches. 


6.2  GENERAL  RECOMMENDATIONS 

Prior  to  and/or  following  any  Stage  2  (Confirmation)  Investigations,  the  Air 
Force  should  adopt  a  long-term  monitoring  program  and  Implement  additional 
best  management  practices  to  prevent  the  release  of  potentially  harmful  con¬ 
taminants  to  the  environment.  It  Is  recommended  that: 

1.  An  interim  monitoring  program  be  established  using  the  monitoring 
wells  established  during  this  and  any  subsequent  investigations. 

The  purpose  of  this  monitoring  program  Is  to  measure  and  record 
water  quality  and  detect  temporal  changes  which  may  provide 
advance  Indications  of  changes  In  rates  of  leachate  migration  or 
other  chemical  characteristics.  Table  15  presents  a  recommended 
sampling  program  which  can  be  carried  out  by  base  personnel  with 
minimal  demands  on  time  or  equipment.  Selected  Phase  II  monitor¬ 
ing  wells  and  base  water  supply  wells  should  be  sampled  four  times 
per  year,  Including  the  season  of  highest  precipitation  (i.e., 
perhaps  March  to  May),  to  monitor  potential  leachate  migration  and 
contaminant  release  Into  groundwaters.  The  frequency  of  sampling 
and  the  analytical  schedule  should  be  evaluated  at  the  end  of  the 
first  year. 

Prior  to  each  sampling  event  the  wells  should  be  balled  to  remove 
three  or  more  casing  volumes.  For  the  given  wells,  this  equates 
to  approximately  6  to  8  gallons  of  water  per  well.  Once  the  well 
has  been  balled,  the  water  sample  can  be  taken  at  a  single  depth 
In  the  water  column  or  a  composite  sample  can  be  made  of  equal 
volumes  taken  at  multiple  discrete  depths.  Field  experience  has 
demonstrated  that  all  wells  can  be  flushed  and  sampled  In  approxi¬ 
mately  eight  hours.  The  chemical  analyses  can  be  performed 
locally  or  the  samples  can  be  packaged  and  shipped  to  USAF  labora¬ 
tories.  It  Is  recommended  that  data  be  plotted  on  graphs  for 
visual  detection  of  trends,  that  running  averages  be  calculated, 
and  that  the  total  data  set  be  periodically  examined.  Groundwater 
chemical  characterizations  can  be  compared  against  current  and 
propose  '  EPA  drinking  water  standards  as  a  first  test  for  the  pre¬ 
sence  c£  chemical  contamination  (refer  to  Table  9). 


4 


3 

•a  u 

C  -H 

(U  o  c 

W  U  tQ 
3  00 

4J  U  M 
<9  -H  O  M 

u-l  f-H 

«  i-t  ^  o 
0.0(9  3 

g  9)  U  9J 

X  (U  o.  o  x; 

o.  H  cn  H  a. 


X 

Ou. 

«  • 

3  Wi 

O  U  U 
^  O  ^ 
Wi  -M 
(9  U  to 
O  ffl  (-1 

O  a  3 


0  8  3 
rS  O  *J 
3^3 
X  3  S 


3  3  X) 
.H  3 
.O  ^  > 
3  3  >-t 
3  3  0 
00  00  3 
W  M  3 
3  3  -H 
O.  dU  O 


r. 

'  \ 


tM  rn  m  <si  sr 

o  o  o  o  o  o  o 

M  N  N  N  N  N  N 

Z  Z  Z  Z  Z  M  CA 


^  1—. 

O  O  (3  I 
CM  N  N  2 
U  CA  CA  S 


I  3 
3  U  00 
r-t  3  3 
3  3  -H 
6  -O  >» 
3  0  0 
U  O  O 
U  O  o 
3  U  3 
3  3 

u  a 

3 

■H  .H  U 
3  O 
X  U.I 
U  3 
3  3  3 
3  O  4J 
>  .H  3 
3  0  3 

o  a 

a  *0  3 
3  O 
O  3  "H 
4J  3 
T3  O* 
>«  3  3 
O  —I  X 
3  3  = 

3  3 
3  3* 
3  fO 
O  3  CM 
3  .3 
3  3 

•O  O 
3  i-l  -H 
3  3  4-) 
O  O 
0X3 
O  3  CA 


IT)  X 

—  U 

o 

3  X 

^  CO 

X 

3  O 

H  Z 


3  3 

O  3  > 
•H  3  O 


(O  3  3  3  >4 

4-4  3  0  0 

3  3  -H  O 

M  3  O  3 

3  3 

3  O  Wi-I  3 

>4  3  3  -H 

-  -H  3  3 

O  ^  .H  3  "O 

3  O  X  3 

a  3  a  *a  X 

3  3  3  0 

sr  >,  3  3  3 


4J  3  3 
3  »  2 


5  I 

I  I 

:l 

f 

I 


”0  0  0 
3  3  3 
X  >  O 
3  3  3 
3  3  2 
3 


I 

3  I  V4 
O  -H  O 


i? ! 


Xi 

1 

CO 

u 

e 

• 

C 

CM 

c 

A 

0} 

§ 

pH 

•H 

CO 

CO 

c 

pH 

O 

•H 

yj 

•aJ 

CO 

•o 

o 

4H 

0 

3 

•H 

1  1 

JZ 

0 

•H 

c 

•H 

0 

U 

CO 

<0 

u 

U 

0) 

o 

0) 

4H 

CO 

CJ 

u 

4J 

• 

u 

:» 

i 

CO 

CJ 

u 

c 

c 

CO 

CO 

CO 

0^ 

*H 

VM 

o 

o 

3 

S 

0) 

u 

U-l 

M 

CO 

U-i 

0 

• 

•H 

4J 

CO 

0 

•H 

pH 

•H 

•rt 

CO 

CO 

CO 

u 

C 

•H 

0) 

CO 

•o 

0) 

• 

0) 

CO 

•H 

u 

CO 

4J 

Q> 

CO 

C  . 

0) 

•H 

4J 

4J 

CJ 

0 

CJ 

CO 

0 

pH 

CO 

u 

O 

M-i 

CO 

pH 

Q) 

C 

pH 

u 

o 

4H 

<30 

0) 

pH 

0 

pH 

X 

Q> 

a 

CO 

cn 

ON 

pH 

0) 

•H 

CO 

CJ 

^H 

)4 

Q> 

U 

4J 

•H 

a 

o 

0) 

c 

cr 

< 

*3 

0) 

CO 

•H 

c 

u 

CO 

M 

4J 

•H 

c 

rH 

3 

2 

M 

CO 

0) 

OJ 

•H 

M 

a 

< 

CO 

4J 

• 

•H 

> 

CO 

CO 

O' 

•  • 

*C0 

CO 

pH 

u 

TO 

•H 

<0 

CO 

B 

4J 

u 

c 

.c 

pH 

CO 

pH 

CO 

W 

CO 

CO 

pH 

c 

1-1 

H 

o 

u 

(0 

U 

CJ 

o 

CO 

(U 

•H 

CO 

o  ' 

o 

•H 

•H 

0) 

pH 

3 

O 

00 

(Q 

a 

pH 

3 

M-i 

c 

u-t  1 

2 

4H 

CJ 

a 

is 

‘'4 

I 


The  wells  should  be  resampled  and  the  same  analyses  replicated 
whenever  it  appears  an  Increased  release  of  contaminants  may  have 
occurred.  If  the  replicated  sets  confirm  the  previous  findings, 
follow-on  Investigations  should  begin  to  determine  the  80urce(s) 
of  chemical  contamination. 

2.  Accessible  manholes  along  the  Industrlal/storm  drain  line  beneath 
the  operational  apron  should  be  Inspected  at  least  twice  per  year 
for  accumulation  of  silts.  Oil-saturated  silts  should  be  removed 
regularly  from  manholes  and  the  drain  line. 

3.  It  Is  recommended  that  the  Liquid  Fuels  Shop  maintain  written 
records  of  pressure  test  data  for  the  liquid  fuel  system.  The 
task  of  pressure  testing  the  system  should  be  accomplished  In  pipe 
lengths  not  exceeding  1,000  feet  In  length  on  lines  of  8-lnch 
diameter  or  larger  (approximate  volumes  of  2,600  and  4,100  gallons 
In  the  8-lnch  and  10-lnch  lines  at  George  AFB).  Tested  line 
lengths  should  not  exceed  2,000  feet  for  any  other  pipe  diameter. 
Holding  the  length  of  line  tested  at  any  one  time  to  the  above 
limits  will  reduce  the  potential  fuel  loss  during  such  tests.  Any 
suspected  or  known  leaks  or  significant  corrosion  should  be 
recorded  and  Immediately  repaired.  Finally,  a  copy  of  fuel  line 
ln8p<:ctlons,  tests,  and  reported  leaks  should  be  forwarded  to  the 
Base  Environmental  Engineer. 
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NOTE:  JRB  Associates  (JRB)  as  used  here  and  elsewhere 
was  the  former  name  of  the  environmental  division  of 
Science  Applications  International  Corporation  (SAIC). 

All  references  to  JRB  Associates  should  be  considered  as 
references  to  Science  Applications  International  Corpora¬ 
tion  . 
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GLOSSARY  OF  TERMS  AND  ACRONYMS 


Alluvial  -  Deposited  by  a  stream  or  running  water. 

Alluvium  -  A  general  term  for  clay,  silt,  sand,  gravel  or  similar  unconsoli¬ 
dated  detrital  material  deposited  during  comparatively  recent  geologic 
time  by  a  stream  or  other  body  of  running  water. 

Annulus  -  The  space  between  the  casing  in  a  well  and  the  wall  of  the  hole,  or 
between  the  drill  string  and  the  wall  of  the  hole. 

Aquifer  -  A  formation  that  contains  sufficient  saturated  permeable  material  to 
yield  significant  quantities  of  water  to  wells  and  springs. 

Bentonite  -  A  commercial  term  applied  to  any  of  numerous  clay  deposits  contain¬ 
ing  montmorillonlte  as  the  essential  mineral  and  used  chiefly  to  thicken 
drilling  muds  or  form  a  grout  based  on  its  ability  to  swell  in  water. 

BMP  -  Best  Management  Practice. 

Contamination  -  The  degradation  of  soil  chemistry  or  natural  water  quality  to 
the  extent  that  its  usefullness  is  impaired.  There  is  no  implication  of 
any  specific  limits  to  water  quality  since  the  degree  of  permissible  con¬ 
tamination  depends  upon  the  intended  end  use  or  uses  of  the  water. 

DDT  -  Dichlorodiphenyltrichloroethane  (a  pesticide). 

DEQPPM  81-5  -  Defense  Environmental  Quality  Program  Policy  Memorandum  81-5. 

Dipole  (magnet)  -  Two  poles  of  opposite  charge  with  an  Infintesimal  field;  a 
pair  of  equal  and  opposite  charges  or  magnetic  poles. 

Disposal  Facility  -  A  facility  or  part  of  a  facility  at  which  hazardous  waste 
is  intentionally  placed  into  or  on  land  or  water,  and  at  a  location  at 
which  the  waste  will  remain  after  closure. 

Disposal  of  Hazardous  Waste  -  The  discharge,  deposit,  injection,  dumping,  spil¬ 
ling  or  placing  of  any  hazardous  waste  into  or  on  land  or  water  so  that 
such  waste  or  any  constituent  thereof  may  enter  the  environment  or  be 
emitted  into  the  air  or  discharged  into  any  waters.  Including  groundwater. 

DoD  -  (United  States)  Department  of  Defense. 

DPDO  ~  Defense  Property  Disposal  Office,  previously  Included  Redistribution 
and  Marketing  (R&M)  and  Salvage. 

Drilling  Mud  -  A  heavy  suspension  usually  in  water  used  in  well  drilling.  It 
commonly  consists  of  bentonitic  clays  and  barite  and  is  pumped  continu¬ 
ously  down  the  drill  pipe  forcing  it  back  up  the  annulus  for  lubrication 
and  blowout  or  cave-in  prevention. 


Drill  String  -  A  term  used  in  well  drilling  for  the  assemblage  in  a  borehole 
of  stem,  pipe,  collars  and  bits,  respectively. 

Dump  -  An  uncovered  land  disposal  site  where  solid  and/or  liquid  wastes  are 
deposited  with  little  or  no  regard  for  pollution  control  or  aesthetics. 
Dumps  are  susceptible  to  open  burning  and  are  exposed  to  the  elements, 
disease  vectors  and  scavengers. 

Effluent  -  A  liquid  waste  discharged  in  its  natural  state  from  a  manufacturing 
or  treatment  process.  Such  waste  shall  be  partially  or  completely 
treated. 

EPA  -  (United  States)  Environmental.  Protection  Agency,  or  one  of  10  regional 
offices. 

ERG  -  Environmental  Research  Group,  a  contract  laboratory  to  SAIC. 

Erosion  -  The  wearing  away  of  land  surface  by  water  or  chemical,  wind  or  other 
physical  processes. 

Exf lltratlon  -  A  filtering  out;  a  gradual  escape  through  a  wall  or  a  membrane, 
a  leak. 

Facility  -  Any  land  and  appurtenances  thereon  which  are  used  for  the  treat¬ 
ment,  storage  and/or  disposal  of  hazardous  wastes. 

Flow  Path  -  The  direction  or  movement  of  groundwater  as  governed  principally 
by  the  hydraulic  gradient. 

Fluvial  -  Of  or  pertaining  to  a  stream  or  river;  produced  or  deposited  by  a 
stream  or  river. 

Formation  -  A  persistent  body  of  Igneous,  sedimentary,  or  metamorphlc  rock 
having  easily  recognizable  boundaries  that  can  be  identified  in  the  field. 

Gauss  -  A  unit  of  measure  for  oiagnetlc  induction  (flux  density),  with  the  mag¬ 
netic  field  conventionally  symbolized  as  B.  The  magnetic  field  1  cm  from 
a  straight  wire  carrying  5  amps  is  one  gauss. 

Gradient  -  The  degree  of  inclination  or  the  rate  of  ascent  or  descent  of  a 
feature  such  as  a  stream  channel  or  land  surface  structure. 

Groundwater  -  Water  beneath  the  land  surface  in  the  saturated  zone  that  is 
under  atmospheric  or  artesian  pressure. 

HARM  -  Hazard  Assessment  Rating  Methodology. 

Hazardous  Waste  -  A  solid  waste  or  combination  of  solid  wastes,  which  because 
of  its  quantity,  concentration,  or  physical,  chemical  or  infectious  char¬ 
acteristics  may  cause  or  significantly  contribute  to  an  increase  in  mor¬ 
tality  or  an  increase  in  serious,  irreversible,  or  incapacitating  rever¬ 
sible  illness;  or  pose  a  substantial  present  or  potential  hazard  to  human 
health  or  the  environment  when  improperly  treated,  stored,  -transported, 
or  disposed  of,  or  otherwise  managed. 


Hydrology  -  The  science  that  deals  with  the  occurrence,  circulation,  distri¬ 
bution,  and  properties  of  water  of  the  earth  and  the  earth's  atmosphere. 

l.D.  -  Inside  Diameter 

Indurated  -  Describes  a  rock  or  soil  hardened  or  consolidated  by  pressure, 
heat,  or  cementation. 

IRP  -  Installation  Restoration  Program. 

JRB  -  JRB  Associates,  formerly  a  division  of  Science  Applications  International 
Corporation,  and  the  name  of  the  division  when  this  IRP  project  was 
Inltitated. 

Lacustrine  -  Pertaining  to,  produced  by,  or  formed  in  a  lake  or  lakes. 

Leachate  -  A  solution  resulting  from  the  separation  or  dissolving  or  soluble 
or  particulate  constituents  from  solid  waste  or  other  man-placed  medium 
by  percolation  of  water. 

Leaching  -  The  process  by  which  soluble  materials  in  the  soil,  such  as  nutri¬ 
ents,  pesticide  chemicals  or  contaminants,  are  washed  into  a  lower  layer 
of  soil  or  are  dissolved  and  carried  away  by  water. 

Low-Point  Drain  -  A  component  of  a  fuel  system  which  is  used  to  drain  conden¬ 
sate  and  particulate  accumulations  at  a  low  point  in  the  system. 

Magnetometer  -  An  Instrument  that  measures  the  earth's  magnetic  field  and  its 
changes . 

Magnetosphere  -  The  confines  of  the  earth's  magnetic  field  due  to  interaction 
between  the  solar  wind  and  the  geomagnetic  field. 

MCL  -  Maximum  Contaminant  Limit. 

mg/kg  -  Milligrams  per  kilogram,  a  mass  to  mass  ratio  in  parts  per  million 
(ppm). 

mg/1  -  Milligrams  per  liter,  a  mass  to  liquid  ratio  in  parts  per  million  (ppm). 

ug/1  -  Micrograms  per  liter,  a  mass  to  liquid  ratio  in  parts  per  billion  (ppb). 

Monitoring  Well  -  A  well  used  to  measure  groundwater  levels  and  to  obtain 
samples. 

MSL  -  Mean  Sea  Level. 

OEHL  -  Occupational  and  Environmental  Health  Laboratory  (USAF)  at  Brooks  AFB, 
Texas . 

Oersted  -  A  unit  of  measure  for  magnetic  field  intensity  or  magnetic  force 
with  an  Induction  B  (magnetic  field)  induction  of  one  gauss. 

Organic  -  Being,  containing,  or  relating  to  carbon  compounds,  especially  in 
which  hydrogen  is  attached  to  carbon. 


B-3 


PCB  -  Polychlorinated  biphenyl,  a  group  of  chlorinated  phenolic  compounds  both 
highly  toxic  and  persistent. 

Permeability  -  The  property  or  capacity  of  a  porous  rock,  sediment,  or  soil 
for  transmitting  a  fluid. 

Playa  -  A  term  used  in  the  southwestern  United  States  for  a  dry,  vegetation- 
free,  flat  area  at  the  lowest  part  of  an  undrained  desert  basin,  under¬ 
lain  by  stratified  clay,  silt  or  sand,  and  commonly  by  soluble  salts. 

Pleistocene  -  The  latest  period  of  time  in  the  stratigraphic  column.  An  epoch 
of  the  Quaternary  period  which  began  two  th  three  million  years  ago. 

POL  -  Petroleum,  Oils  and  Lubricants. 

Pollutant  -  Any  gas,  liquid  or  solid  Introduced  into  the  environment  that 
alters  and  contaminates  it  and  makes  it  unfit  for  a  particular  use. 

Porosity  -  The  measure  of  the  bulk  volume  of  a  rock  or  soil  that  is  occupied 
by  void  spaces,  whether  isolated  or  connected. 

Precession  -  A  comparatively  slow  gyration  of  the  rotation  axis  of  a  spinning 
body  about  another  line  intersecting  it  so  as  to  describe  a  cone  caused 
by  Che  application  of  torque  tending  Co  change  the  rotation  axis. 

PVC  -  Polyvinyl  chloride  (a  plastic).  ^ 

Quartemary  Deposits  -  A  system  .of  rocks  and  strata  deposited  during  the 

second  period  of  the  Cenozolc  era.  It  began  three  million  years  ago  and 

extends  to  the  present. 

RCRA  -  Resource  Conservation  and  Recovery  Act  of  1976. 

Recharge  -  The  addition  of  water  to  the  groundwater  system  by  natural  or  arti¬ 
ficial  processes. 

SAIC  -  Science  Applications  International  Corporation 

Sludge  -  Any  inorganic  or  organic  solids  residues  from  a  waste  treatment 
plant,  water  supply  treatment,  or  air  pollution  control  facility;  or 

other  discarded  material,  including  solid,  liquid,  semi-solid  or  solids 
which  contain  gaseous  material  resulting  from  industrial,  commercial, 
mining  or  agricultural  operations  and  community  activities.  Sludge  does 
not  include  solid  or  dissolved  materials  in  domestic  sewage;  solid  or  dis¬ 
solved  materials  in  irrigation  return  flows;  Industrial  discharges  which 
are  point  source  subject  to  permits  under  Section  402  of  the  Federal 
Water  Pollution  Control  Act,  as  amended  (86  USC  880);  or  source,  special 
nuclear,  or  by-product  material  as  defined  by  the  Atomic  Energy  Act  of 
1954  (68  USC  923). 


Spill  -  Any  unplanned  release  or  discharge  of  a  hazardous  waste  onto  or  into 
the  air,  land  or  water. 


Split-Spoon  Sampler  -  A  sampling  device  used  In  borehole  drilling  that  Is  fas¬ 
tened  to  the  lower  end  of  the  drill  stem  to  extract  an  undisturbed  soil/ 
rock  sample*  The  sampler  has  a  longitudinal  seam  which  opens  for  sample 
retrieval. 

Static  Water  Level  -  The  undisturbed  water  level  measured  In  a  well  which 
represents  the  potentlometrlc  surface  for  an  aquifer.  It  Is  generally 
expressed  as  feet  below  (or  above)  an  arbitrary  measuring  datum  near  land 
surface. 

Strata  -  (Plural  of  stratum)  Units  or  layers  of  sedimentary  rock. 

Stratigraphic  -  Pertaining  to  the  science  of  rock  strata. 

Subterranean  -  Formed  or  occurring  beneath  the  earth's  surface. 

SWL  -  Static  Water  Level. 

TPS  -  Total  Dissolved  Solids. 

Thermistor  -  A  temperature-sensing  element  composed  of  sintered  semiconductor 
material  which  exhibits  a  large  change  In  resistance  proportional  to  a 
small  change  In  temperature. 

TOC  -  Total  Organic  Carbon. 

Toxic  -  Tne  ability  of  a  material  to  produce  Injury  or  disease  upon  exposure. 
Ingestion,  Inhalation,  or  assimilation  by  a  living  organism. 

Treatment  of  Hazardous  Waste  -  Any  method,  technique,  or  process  In  Including 
neutralization  designed  to  change  the  physical,  chemical,  or  biological 
character  or  composition  of  any  hazardous  waste  so  as  to  neutralize  the 
waste  or  so  as  to  render  the  waste  nonhazardous. 

Unconf Ined  -  When  used  with  groundwater.  It  Is  that  groundwater  that  has  a 
free  water  table;  l.e.,  water  not  confined  under  pressure  beneath  rela¬ 
tively  Impermeable  rocks. 

Upgradlent  -  In  the  direction  of  Increasing  hydraulic  static  head;  the  direc¬ 
tion  opposite  to  the  prevailing  flow  of  groundwater. 

USAF  -  United  States  Air  Force. 

uses  -  United  States  Geological  Survey 

Water  Table  -  The  surface  between  the  zone  of  saturation  and  the  zone  of  aera¬ 
tion;  that  surface  of  a  body  of  unconf Ined  groundwater  at  which  the  pres¬ 
sure  Is  equal  to  that  of  the  atmosphere. 

Well  Casing  -  Metal  or  plastic  pipe  lowered  Into  a  borehole  during  or  after 
drilling  and  grouted  In  place. 

Well  Screen  -  Metal  or  plastic  well  casing  that  Is  perforated  to  allow  the  pas¬ 
sage  of  groundwater  usually  for  the  purposes  of  water  production  or  for 
monitoring  groundwater  quality. 


INSTALLATION  RESTORATION  PROGRAM 


Phase  II  Field  Eralnatioa 
George  AFB,  Califoraia 


I.  Description  of  Work 

The  purpose  of  this  task  is  to  deteraiae  if  eaTiroaaeatal  coataainatioa 
has  resulted  from  waste  disposal  practices  at  George  AFB  CA;  to  proride 
estimates  of  the  magnitude  and  extent  of  eoataniaatioa.  should  coataainatioa 
be  found;  to  identify  any  additional  inwestigatioas  and  their  attendant  costs 
necessary  to  identify  the  magnitude,  extent  and  direction  of  moTement  of 
discovered  contaminants. 

The  presurwey  report  (nailed  under  separate  cower)  and  Phase  I  IRP  r';pc.  .t 
(mailed  under  separate  cower)  incorporated  background  and  description  of  the 
sites  for  this  task.  To  accomplish  the  surwey  effort,  the  coatxaetor  shall 
take  the  following  steps: 

• 

Ambient  air  monitoring  of  hazardous  and/or  toxic  material  for  the 
protection  of  contractor  and  Air  Force  personnel  shall  be  accomplished  when 
necessary,  especially  during  the  drilling  operation. 

A.  General 

1.  The  contractor  shall  determine  the  areal  extent  of  each  zone  by 
reviewing  available  photos  and  data,  and  by  field  reconnaissance. 

2.  Locations  where  soil  samples  are  collected  shall  be  marked  with  a 
permanent  marker,  and  the  location  recorded  on  the  project  map  for  the  zone. 

3.  Water  sampling  shall  be  accomplished  only  once  at  each  location. 

4.  All  water  samples  shall  be  analyzed  on  site  by  the  contractor  for 
pH,  temperature  and  specific  conductance.  Other  analyses  are  specified  in 
paragraph  I.B.  Sampling,  maximum  holding  time  and  preservation  of  samples 
shall  strictly  comply  with  the  following  references:  Standard  Methods  for  The 
Examination  of  Water  end  Wastewater.  ISth  Ed.  (1980).  pp.  35-42;  ASIM.  Part 
31.  pp.  72-82,  (1976),  Method  D-3370;  and  Methods  for  Chemical  Analysis  of 
Vsters  and  Wastes,  EPA  Manual  600/4-79-020,  pp.  xiii  to  zix  (1979) .  Minimum 
detection  limits  for  analyses  are  shown  in  Attachment  1. 

5.  Groundwater  monitoring  wells  installed  during  this  effort  shall  be 
completed  to  a  depth  of  20  feet  below  the  surface  of  the  groundwater  table. 
Standard  penetration  tests  and  split  spoon  sampling  shall  be  accomplished  as 
the  wells  are  installed.  All  wells  shall  be  developed,  water  levels  measured 
and  locations  surveyed  and  recorded  on  a  project  nap  and  specific  zone  nap. 

6.  Field  data  collected  for  each  zone  shall  be  plotted  and  napped. 

.  The  nature  of  contamination  and  the  magnitude  and  potential  for  contaminant 


flov  within  each  ton*  to  rocaiwing  ttronas  and  gzonadwatert  shall  be  deter- 
■ined  or  estiaated.  Upon  coapletlon  of  the  aaapliag  and  analptis,  the  data 
shall  be  tabulated  in  the  next  R&D  Status  Report  as  specified  in  Itea  VI 
below. 

B.  lu  addition  to  iteas  delineated  in  A  abore,  conduct  the  folloving 
specific  actions  at  sites  identified  on  George  AFB. 

1.  Zone  1:  Northeast  Disposal  Area  (Sites  S-21.  L~13.  S-S.  S^d. 

S-20.  S-2S.  L**12,  L-11.  B-R.  B-S.  B-10) .  Sites  S-4,  and  the  Central  Disposal 
Area  (Sites  S-19.  S~22.  and  S-23)  shall  be  aonitored  as  Zone  1, 

a.  Condnet  an  ezfiltration  test  to  locate  perforated  drain 
interrals  along  the  Industrial  Pipeline  (Site  S-20). 

b.  Collect  soil  saaples  along  the  Indnstrial  Ontfall  (Site  S-20) 
at  depths  of  S  and  10  feet  for  a  total  of  14  saaples  at  sewen  locations. 
Coaposite  the  two  saaples  froa  each  location  to  obtain  sewen  saaples  for 
pnrposes  of  analysis. 

c.  Based  on  the' results  of  the  ezfiltration  tests,  soil  saaples, 
locations  of  the  specific  disposal  sites  listed  abowe.  and  site  geology, 
eaplace  fiwe  groundwater  aonitoring  wells  downgradient  of  the  Northeast 
Disposal  Area.  At  least  three  of  the  wells  shall  be  along  the  north  and 
northeast  base  boundaries.  Collect  one  groundwater  saaple  froa  each  well. 

d.  Eaplace  one  aonitoring  well  downgradient  froa  the  Central 
Disposal  Area.  Collect  one  groundwater  saaple  froa  the  well. 

e.  Collect  a  aaziana  of  seven  soil  saaples  ^roa  one  aonitoring 
well  each  in  the  Northeast  Disposal  Area  and  the  Central  Disposal  Area  at  10- 
foot  intervals  above  the  saturated  zone.  Perform  a  visual/odor  screen  on  the 
samples,  and  select  three  saaples  froa  each  well  for  analysis. 

f.  Analyze  seven  water  and  thirteen  soil  saaples  specified  above 
as  shown  in  Attachment  2. 

g.  Collect  two  soil  saaples  at  one  foot  depths  within  the  roadway 
at  Site  S-4.  Analyze  each  saaple  for  oils  and  greases. 

h.  Review  Air  Force  pressnre  test  data  and  other  leak  test  data 
provided  by  the  Air  Force  for  the  jet  fuel  pipeline  and  storage  tank  system. 

i.  Analyze  the  validity  of  the  pressure  tests  as  an  accurate 
indication  of  whether  cnvironaentally  significant  quantities  of  jet  fuel  has 
leaked  froa  the  systea. 

j.  Make  recommendations  for  follow-on  aonitoring  of  the  jet  fuel 
systea  based  on  this  teat  evaluation  as  specified  in  Itea  1.E.2  below. 

2.  Zone  2:  Southeast  Disposal  Area  (Sites  L-1,  L-2,  M-2.  L-3). 

These  sites  shall  be  coabined  into  one  zone  for  the  purposes  of  the  Phase  II 
Field  Evalnation. 


a.  Perfora  a  aagaetoaetar  sarrey  at  tites  L-1  aad  L-3  to  locate 
baried  draas.  if  eay. 

b.  Eaplaea  foar  froaadvetcr  aoaitoriag  wells  dowagradieat  of  tbe 
disposal  sites.  At  least  two  of  tbe  wells  shall  be  aloag  tbe  soatheast  base 
boaadary.  Collect  oae  groaadwatex  saaple  fxoa  each  well. 

e.  Collect  a  aaziaaa  of  sewea  soil  saaples  fxoa  oae  of  the 
aoaitoxiag  wells  at  10-foot  iaterwela  abowe  the  sataxated  zoae.  Perfoxa  a 
Tisaal/odox  scxeea  oa  the  saaples.  aad  select  thxee  saaples  for  aaalysis. 

d.  Aaalyze  each  water  (foar  aaziaaa)  aad  aoil  (three  aaziaaa) 
saaple  specified  as  showa  ia  Attachaeat  2. 

C.  fell  lastallatioa  aad  Cleaaap 

1.  Tea  wells  shall  be  iastalled  dariag  this  effort.  Eight  wells 
shall  be  drilled  asiag  holloir-stea  eager  techaiqaes;  two  wells  shall  be 
drilled  asiag  aad-xotaxy  techaicaes.  Exact  placeaeat  aad  drilliag  techaiqae 
for  each  well  shall  be  selected  by  the  eoatractor  ia  the  field. 

2.  Well  iastallatioas  shall  be  cleaaed  followiag  the  coapletioa  of 
each  well.  Drill  cattiags  shall  be  xeaoved  aad  the  geaeral  area  cleaaed. 

D.  Data  Rewiew 

Resalts  of  saapliag  aad  aaslysis  shall  be  tabalated  aad  iacorporated 
ia  the  laforaal  Teehaical  laforaatioa  report  (Seqaeaee  3.  ^teh  1  tad  Seq  2. 
Atch  5  as  reflected  ia  Itea  VI  below)  aad  forwarded  to  USAF  OEHL/TS  for 
review. 

E.  Report iag 

1.  A  draft  report  deliaeatiag  all  fiadiags  of  this  field  iavestiga- 
tioa  shall  be  prepared  aad  forwarded  to  the  USAF  OEEL  as  specified  ia  Itea  VI 
below  for  Air  Force  review  aad  coaaeat.  This  report  shall  inclade  a  discas- 
sioa  of  the  regioaal  hydrogeology,  well  logs  of  all  project  wells,  data  from 
water  level  surveys,  water  quality  analysis  results,  aagnetoaeter  survey 
results  aad  asps,  available  geohydrologie  cross  sectioas,  grouadwater  surface 
and  gradient  vector  aaps,  vertical  aad  horizontal  flow  vectors  and  Laboratory 
quality  assurance  inforaatioa.  The  report  shall  follow  the  USAF  OEHL  supplied 
fomat  (nailed  under  separate  cover). 

2.  Estiaates  shall  be  Bade  of  the  aagnitude,  extent  and  direction  of 
Boveaent  of  coataaiaants  discovered.  Potential  eaviroBaeatal  consequences  of 
discovered  contaaination  shall  be  identified  or  estiaated.  Where  survey  data 
are  insufficieat  to  properly  deteraine  or  estiaate  the  aagnitude.  extent  and 
direction  of  aoveaeat  of  discovered  coataaiaants,  specific  recoBaendat ions, 
fully  justified,  shall  be  aade  for  additional  efforts  required  to  properly 
evaluate  coataaiaant  aigration. 

3.  Specific  requireaents,  if  any,  for  future  grouadwater  aad  surface 
water  aoaitoriag  aust  be  identified. 


Dttiiled  coat  estiaates  for  all  additional  work  recoaaended  for  those 
sites  in  need  of  further  detarairv^ion  or  ektiaate  of  the  aagnitnde,  extent 
and  direction  of  aoweaent  of  disco  ^red  contaainants  shall  be  prowided,  along 
with  an  eatiaate  of  the  tiae  required  to  accoaplish  the  proposed  effort.  This 
inforaation  shall  be  prowided  in  the  final  BhD  Status  Report  and  shall  be 
inclnded  in  a  separate  appendix  to  the  draft  final  report. 

II.  Site  Location  and  Datea: 

George  AFB  CA 
USAF  Hospital/SGPB 
Oates  to  be  established 


I 


III.  Base  Support:  None 

IV.  Gowernaent  Furnished  Property:  None 


ATTACEXENT  1 


Analytic  Methods  end  Reqoired  Detection  Liaits 
(fox  veter  unless  otherwise  shown) 


Analyte 

Method 

Detection  Limit  (us/1) 

*Total  Organic  Carbon 

(TOC) 

EPA  415.1 

1000 

Oil  and  Grease  (O^G) 

EPA  413 .2 

100  (100  |ig/g,  soil) 

*Total  Organic  Halogen 

(TOX) 

EPA  9020 

S  (5  4g/g,  soil) 

Chromina  (Cr) 

EPA  218.1 

50  (5  pg/g»  soil) 

Lead  (Pb) 

EPA  239.2 

20  (2  |ig/g.  soil) 

Silver  (Ag) 

EPA  272.2 

10  (1  pg/g,  soil) 

Phenol 

EPA  420.1 

1  (1  pg/g,  soil) 

PCB 

EPA  608 

0.25  pg/1  (1  pg/g,  soil) 

DDT 

Standard  509A 

0.02  ug/1  (0.02  pg/g, 

soil) 

Chlordane 

EPA  608 

0.2  pg/1  (0.2  pg/g» 

soil) 

*For  TOC  snd  TOX  snslyses,  report  the  noise  level  of  the  instrnaent. 
Laboratory  distilled  water  anst  show  no  response;  if  it  shows  a  response 
corrections  of  positive  results  must  be  made. 


Table  D-1 


GUIDELINES  FOR  CLASSIFICATION  OF  SOILS 


Cohesionless 
(Sands  &  Gravels) 


Cohesive 
(Silts  &  Clays) 


N-Blows/ft‘ 

0-4 

4-10 

10-30 

30-50 

50 


Relative 

Density 


Very  Loose 
Loose 
Medium 
Dense 

Very  Dense 


N-Blows/f t^ 


2 

2-4 

4-8 

8-15 

15-30 

30 


Grain  Size  Classification^ 


Grade  Name 


Relative 

Consistency 


Very  Soft 
Soft 
Medium 
Stiff 

Very  Stiff 
Hard 


Modifier  for 
Subclassification 


0-1.5% 

1.5-10% 

10-30% 

30-50% 

30-50% 


Clean 
Trace 
Some 
Sandy , 
Silty,  or 
Clayey 


Very  Fine 


Very  Coarse 


Very  Fine 


Very  Fine 


Blows  per  foot  standard 
penetration  test. 

Modified  Wentworth  Scale 
in  Dietrich,  et  al.,  198 

Percentage  of  dry  weight 
of  total  sample. 


Clay  Size 


s 


ASSOCIATES 


WELL  CONSTRUCTION  SUMMARY 


Project:  George  AFB  IRP,  Phase  II 


DRILLING  SUMMARY  I 


Well  ID:  NZOl 


Total  Depth: 

135* 

Borehole  Diameter 

:  8” 

ELEVATION: 

Land  Surface: 

2814.6 

Top  of  Casing: 

2817.7 

Groundwater: 

2709.6 

Drilling  Started: 

05  Jan  84  0800 

(date)  (time) 

Geologist :  Robert  Peshkin _ 

notes  :  Patricia  Q'Flaherty  assisted  driller. 


Driller :  Howard  Matthews 

Stang  Drilling  S  Exploration 

Orange,  CA _ 

Rig  Type:  Mobile  B-53 _ 

Bit(s) : _ Paddle  Tooth _ 

Drilling  Fluid;  None _ 

Drilling  Completed:  07  Jan  84 


Technician: 


(date) 


1730 

(time) 


_ WELL  DESIGN _ | 

BLANK  CASING  SLOTTED  CASING 

Material:  PVC _  Material:  PVC 

Diameter:  2.0” _ ^ID  2.375”  Qp  Diameter:  2.0” 

Depth: _ 0. 0'-113. 0* _  Depth: _ 113. 

SEALS:  Type :  Threaded _  SEALS:  Type: _ 1 

Filter  Material:  Backfilled  Sand  Cuttings  GROUT:  Type: Be 

Surface  Monument:  48”x6”  I.D.  steel  with  locking  cover. 

NOTES : 


2.0”  ID  2.375” 

113.0'-133.0> _ 

Threaded _ 

Backfilled  Sand  Cuttings 


SITE  DESCRIPTION 


Location :  Approximately  50  feet  north  of  perimeter  road, 

50  feet  west  of  drainage,  north  of  north  end  of  Runway  21. 


Lambert  Coordinates:  402649.  3  N  2190376.6  E 


Latitude:  34^  36*  17. 3”  N  Longitude:  117°  22'  02. 4”  W 
Twp;  6N  Rge:  Sec:SE114 


Site  Sketch 


li^ 


ASSOCIATES 


BORING  LOG 


im 


ASSOCIATES 


WELL  CONSTRUCTION  SUMMARY 


Project ;  George  AFB  IRP.  Phase  II 


DRILLING  SUMMARY 


Well  ID: 


NZ02 


Total  Depth: _ £ 

Borehole  Diameter 
ELEVATION: 

Land  Surface :  * 


2681.5 


Driller ;  Elliott _ 

Pioneer  Drilling _ 

Redlands,.  CA 
Rig  Type:  Mobile  B-80 

Bit(s):  Paddle  Tooth  Cutter 

Drilling  Fluid:  Bentonite  Slurry 
Drilling  Completed:  ^-2  Jun  84 


Top  of  Casing:  2684.7 _  Bit(s):  Paddle  Tooth  Cutter _ 

Groundwater: _ (see  notes) _  Drilling  Fluid;  Bentonite  Slurry _ 

Drilling  Started;  Jun  84 _ 1000  Drilling  Completed;  12  Jun  84 _ 1400 

•  (date)  (time)  (date)  (time) 

Geologist:  Robert  Peshkin _  Technician: _ 

NOTES:  No  soU  samples  taken  during  drilling.  Groundwater  surface  elevation  unknown 

at  time  of  drilling  due  to  fluid  diHling  technique. 


WELL  DESIGN 


(date) 


1400 

(time) 


Technician: 


BLANK  CASING 

Material:  PVC 


Diameter: 


2. 375" 


SLOTTED  CASING 

Material: _ I 

Diameter:  * 


2.375" 


Depth:  0*“130.0' 

SEALS;  Type;  Threaded _ 

Filter  Material:  Silica  Sand  (16  grade) 


Threaded 


Depth: _ 

SEALS :  Type 
GROUT:  Type: 


130.0'-150.0' 


Threaded _ 

Bentonite  /cement 


Surface  Monument;  48" x6"  I.D.  steel  with  locking  cover. 

NOTES :  _ 


SITE  DESCRIPTION 


Location ;  Adjacent  to  east  boundary  in  NE  comer  of  base. 
East  of  ALERT  facility  at  north  end  of  Runway  21,  north 


of  NZ03. 


Lambert  Coordinates:  402699.4  N  2193913.9  E 


Latitude;  34°  36'  17.5"  N 


WELL  CONSTRUCTION  SUMMARY 


Pro j  ect : _ George  AFB  IRP ,  Phase  II 


DRILLING  SUMMARY 


Total  Depth: _ 

Borehole  Diameter  : 
ELEVATION: 

Land  Surface: 


Well  ID 


Elliott 


NZ03 


Driller: 

Pioneer  Drilling 


Redlands,  CA 


2725.6 


Top  of  Casing:  2728.1 


Rig  Type:  Mobile  B- 80 _ 

Bit(s)  : _ Paddle  Tooth  Cutter _ 

Drilling  Fluid;  Bentonite  Slurry 
Drilling  Completed:  ^3  Jun  84 _ 1245 


Paddle  Tooth  Cutter 


Groundwater : 


(see  notes) 


Drilling  Started:  13  Jun  84 _ 0900  Drilling  Completed:  ^3  Jun  84 _ 1245 

(date)  (time)  (date)  (time) 

Geologist: _ Robert  Peshkin _  Technician: _ 

NOTES:  1^0  soil  samples  taken  during  drilling.  Groundwater  surface  elevation  unknown  at 
time  of  drilling  due  to  fluid  drilling  technique. 


(date) 


(time) 


Technician: 


WELL  DESIGN 


BLANK  CASING 

Material: _ 

Diameter : 


2.375”  OD 


SLOTTED  CASING 

Material : _ ] 

Diameter:  2.0” 


2.375” 


Depth :  0.0'-130.0' _ 

SEALS :  Type : _ Threaded _ 

Filter  Material:  Silica  Sand  (16  grade) 


Threaded 


Depth: _ 

SEALS :  Type : 
GROUT :  Type : 


130.0'-150.0' _ 

Threaded _ 

B  entonite  /C  ement 


Surface  Monument:  48”  x  6”  I.D.  Steel  with  locking  cover 


NOTES : 


SITE  DESCRIPTION 


I  \ 

“1  ■■■ 


Location:  Adjacent  to  east  boundary  in  NE  comer  of  base. 
East  of  ALERT  facility  at  north  end  of  Runway  21. 


Lambert  Coordinates:  401653.4  N  2193931.1  E 


Latitude:  34°  36'  07.2"  N  Longitude:  117°  21'  20.0”  W 


I  Twp:. 


Sec:  NEiNWi24 


Site  Sketch 


ASSOCIATES 


WELL  CONSTRUCTION  SUMMARY 


Project : _ George  AFB  IRP ,  Phase  II 


DRILLING  SUMMARY  I 


Well  ID: 


NZ04 


Geologist 
NOTES : 


_ 137' _  Driller: _ Howard  Matthews 

ater :  8" _  Slang  Drilling  6  Exploration 

Orange,  CA _ 

e:  2844.2  Rig  Type:  Mobile  B“53 

ng;  2846.8 _  Bit(s): _ Paddle  Tooth 

: _ 2727 . 2 _  Drilling  Fluid: _ _ 

ted:  9  84 _ 0730  Drilling  Completed:  ^ 

(date)  (time)  (date) 

Robert  Peshkin _  Technic ian : _ 

Patricia  O'Flaherty  assisted  driller. 


Total  Depth: 

137' 

Borehole  Diameter 

:  8" 

ELEVATION : 

Land  Surface: 

2844.2 

Top  of  Casing: 

2846.8 

Groundwater; 

2727.2 

Drilling  Started: 

9  Jan  84 

0730 

(time) 


1730 

(time) 


WELL  DESIGN 

BLANK  CASING  SLOTTED  CA 

Material: _ PVC _  Material 

Diameter;  2.0" _ ^ID  2.375”  Qp  Diameter 

Depth: _ 0. 0'-117.0' _  Depth: _ 

SEALS:  Type: _  SEALS:  Ty 

Filter  Material:  Backfilled  Sand  Cuttings  GROUT:  Ty 
Surface  Monument:  48"  x  6”  I.D.  Steel  with  locking  cover. 

NOTES :  _  _  _  _ 


SLOTTED  CASING 

Material : _ PVC 

Diameter:  3.0" _ 

Depth :  117.0'-137.  O' 

SEALS :  Type : _ 

GROUT :  Type :  Bentonite /C  eraent 


2.375” 


SITE  DESCRIPTION 


I  * .  // 


Site  Sketch 


Location :  Approximately  50  feet  north  of  old  sewage 
treatment  nlant  near  the  north  end  of  Runway  21. 


Lambert  Coordinates:  400396.4  N  2191307.7  E 


Latitude:  34°  35'  54.9"  N  Longitude;  117°  21'  51.5"  W 

Twp:  8N  Rge;  5W  Sec;  NE|NEi23 


r 


ASSOaATIS 


i 

ii  { 


-  BORING  LOG  - 

PROJECT: 

George  AFB  IRP .  Phase  U  LOCATION: 

Victorville,  California 

WELL  10: 

NZ04  DATE: 

09  January  1984 

SURFACE  elevation:  2844.2  GROUNDWATER  ELEVATION:  2727.2 

ILEV.  OtETM 


2834.2 

2824.2  2 

2814.2 

2804.2 

2794.2  5 

2784.2 


.2 


2734.2 

2724.2 

2714.2 


GEOLOeiC  DESCIU^TIOM 


0.0-29.0  Sand,  medium  to  coarse, 
brown  to  pink,  some  silt,  some 
clay,  trace  gravel,  trace  caliche 
with  gravel,  moderately  consoli¬ 
dated,  well  sorted. 


29.0-40.0  Clayey  sand,  fine, 
some  medium ,  tan  to  pink ,  well 
consolidated. 

40.0-52.0  Sand,  fine  to  medium, 
brown  to  pink,  trace  pea  gravel, 
moderately  consolidated,  well 
sorted . 

52,0-109.0  Sand,  fine,  brown, 
some  medium ,  clayey  to  very 
clayey,  some  silt,  dense,  moder¬ 
ately  to  well  consolidated,  well 
sorted . 


GROUND 

WATER 


109.0-137.0  Sand,  fine  to  medium 
brown,  some  pink,  silty,  some 
clay,  moderately  consolidated, 
well  sorted. 


Total  Depth  137'  01/09/84 
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ASSOCIATES 


WELL  CONSTRUCTION  SUMMARY 


Project : _ George  AFB  IRP ,  Phase  II 


DRILLING  SUMMARY  I 


Well  ID:  NZOS 


Total  Depth: _ 140* _ 

Borehole  Diameter  : _ 8” 

ELEVATION: 

Land  Surface:  2864.4 _ 

Top  of  Casing:  2867.2 _ 

Groundwater ;  2743.4 _ 

Drilling  Started:  31  Jan  84 
•  (date) 

Geologist:  Robert  Peshkin 


0915 

(time) 


Driller : _ David  Sumney 

Stang  Drilling  6  Exploration 

Orange,  CA _ 

Rig  Type:  Mobile  B~53 _ 

Bit  (s) : _ Paddle  Tooth _ 

Drilling  Fluid;  None 

Drilling  Completed;  31  Jan  84 

(date) 


Geologist;  Robert  FeshRm _  Technician : _ 

NOTES:  Chemical  analysis  of  soil  samples  taken  at  86.0,  111.5,  and  135.9  feet. 


2130 

(time) 


WELL  DESIGN 

BLANK  CASING 

SLOTTED  CASING 

Material: _ 

PVC 

Material: _ 

PVC 

Diameter: _ 

2. 0”  ID 

2.375"  OD 

Diameter ; _ 

2.0"  ID  2.375" 

DD| 

Depth: 

0.0'-120.0' 

Depth: 

120. O'- 140.  O' 

SEALS :  Type : 

Threaded 

SEALS :  Type :_ 

Threaded 

Filter  Material:  Backfilled  Sand  Cuttings 

GROUT :  Type : 

B  entonite  /  C  ement 

Surface  Monument;  * 

6"  I.D.  Steel  with  locking  cover. 

NOTES : 

SITE  DESCRIPTION 


23  23 


Location: 


Adiacent  to  the  north  side  of  Building  734. 


Lambert  Coordinates:  397220.2  N  2189212.7  E _ 

Latitude;  34°  35*  23.6"  N  Longitude;  117°  22*  16.8"  W 
Twp;  6N  Rge;  5W  Sec;  SWiSEi23 


Site  Sketch 


Assocuns 


-  BORING  LOG  - 

PROJECT: 

George  AFB  IRP,  Phase  11  LOCATION: 

Victorville,  California 

WELL  ID: 

NZOS  DATE 

31  January  1984 

SURFACE  elevation:  2864.4  GROUNDWATER  ELEVATION:  2743.4 

El.tV.  DEPTH 


2854.4 

2844.4  2 

2834.4  3 

2824. 4 

2814.4 

2804.4 

2794.4 

2784.4 

2774.4  9 

2764.4 

2754.4 

2744.4 

2734.4 

2724.4 


GIOLOGIC  OCSCHIPTIOM 


0.0-65.0  Sand,  fine  to  very  fine, 
light  brown  to  olive  green,  trace 
very  coarse  sand,  trace  pea 
gravel,  moderately  consolidated, 
well  sorted. 


35.0-37.0  Sand,  as  above, 
abundant  Fe  staining. 


65.0-80.0  Clayey  sand,  green  to 
green /brown,  very  silty,  well 
consolidated,  some  sorting,  de¬ 
creasing  clay  with  depth. 

80. 0-81. 0  Clayey  pea  gravel . 
81.0-140.0  Sand,  medium  to  fine, 
light  brown,  some  pink,  some 
coarse  to  very  coarse,  moderately 
to  well  consolidated,  slightly  to 
poorly  sorted. 

105.0  Sand,  as  above,  very 
clayey. 


Total  Depth  140'  01/31/84 


Samples  selected  for  chemical  characterization  as  determined  by  organic  vapor  analysis  of  soil  sample 


WELL  CONSTRUCTION  SUMMARY 


Project ;  George  AFB  IRP,  Phase  II 


Well  ID;  CZOl 


DRILLING  SUMMARY 

Total  Depth: _ 

Borehole  Diameter  : 


ELEVATION: 

Land  Surface; 


2881.9 


Top  of  Casing;  2884.2 
Groundwater :  2746.9 


Groundwater : _ 

Drilling  Started: 


Geologist 
NOTES : 


ted:  ^1  Jaii  84  0730 

(date)  (time) 

Robert  Peshkin  _ 


Driller: 


Howard  Matthews 


Stang  Drilling  6  Exploration 

Orange,  CA _ _ 

La  Tvne:  ■  Mobile  B-53 


Rig  Type: 
Bit(s) ; 


Paddle  Tooth 


Drilling  Fluid:  None _ 

Drilling  Completed; 


(date) 


Technician: 


1800 

(time) 


Patricia  0*Flaherty  assisted  driller.  Chemical  analysis  of  soil  samples 
taken  at  50.0,  70.5,  and  140.5  feet. 


WELL  DESIGN 


BLANK  CASING 

Material: _ 

Diameter ; 


ID  2.375" 


Depth: _ 0. 0'-143. 0* _  Depth: _ 

SEALS:  Type ;  Threaded _  SEALS:  Type:_ 

Filter  Material;  Backfilled  Sand  Cuttings  GROUT:  Type:_ 
Surface  Monument;  48"x6"  I.D.  steel  pipe  with  locking  cover. 

NOTES ; _ 


Threaded 


SLOTTED  CASING 

Material: _ 1 

Diameter: _ ; 

Depth: _ ■ 

SEALS :  Type : _ 

GROUT:  Type: _ 


2. 375" 


143.0'-163.0' _ 

_ Threaded 

B  en  tonite  /  C  em  en  t 


SITE  DESCRIPTION 


Site  Sketch 


Location;  Adjacent  to  the  west  side  of  Bldg.  520  approxi¬ 
mately  25'  south  of  the  SW  corner  of  the  intersection  of 


Phantom  Ave.  and  Sabre  St. 


Lambert  Coordinates:  394303.4  N  2187910.6  E 


Latitude ;  34°  34'  54.8"  N 


Longitude :  117°  22'  32.6"  W 


Sec:SElNW126 


11^ 


AtSOaATCS 


-  BORING  LOG  - 

PROJECT: 

George  AFB  IRP .  Phase  II  LOCATION: 

Victorville,  California 

WELL  ID: 

CZOl  DATE: 

11  January  -  12  January  1984 

surface  elevation:  2881.8  GROUNDWATER  ELEVATION:  2746.9 

CLEV.  DEETH 


2871.8 

2861.8  2 

2851.8  3 

2841.8  4 

2831. 8  3 

2821.8 

2811.8 

2801.8 

2791.8 

2781.8 

2771.8 


•rM 

’!  W  ‘iV 


aECH.OGIC  OESCNI^TION 


0.0-50.0  Silty  sand,  fine  to 
medium,  brown  to  gray,  clayey, 
unconsolidated,  well  sorted. 


GROUND 

WATER 


l:l! 


iilil 

iPl'dll 


50.0-80.0  Sand,  coarse  to  medium, 
tan  to  pink,  some  pea  gravel, 
silty,  unconsolidated,  poorly 
sorted . 

60.0-163.0  Silty  sand,  fine  to 
medium,  trace  coarse  sand.bnswn, 
clayey  to  very  clayey  in  places, 
unconsolidated,  well  sorted. 


m 


III 


0$\ 
il 
'*1 


II 
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Total  Depth  165’  01/12/84 


iBMa 
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Samples  selected  for  chemical  characterization  as  determined  by  organic  vapor  analysis  of  soil  sample 


\i] 


WELL  CONSTRUCTION  SUMMARY 


WELL  DESIGN 


BLANK  CASING  SLOTTED  CASING 

Material: _ PVC _  Material: _ _ 

Diameter;  2.0” _ XD  2. 375” _ qq  Diameter;  _ ID  _ ^DDi 

Depth; _ 0.0'- 165.0* _  Depth;  165.  0'-185.0' _ 

SEALS;  Type ;  Threaded _  SEALS:  Type: _ Threaded _ 

Filter  Material;  Backfilled  Sand  Cuttings  GROUT;  Type ;  B entonite /C ement _ 

Surface  Monument;  ^8”  ^  6"  I.D.  Steel  with  locking  cover. _ 

NOTES:  _  _  _ 


Site  Sketch 


ASSOCIATES 


-  BORING  LOG  - 

PROJECT 

George  AFB  IRP,  Phase  II  LOCATION: 

Victorville,  California 

WELL  ID: 

SZOl  DATE: 

31  January  -  03  February  1984 

SURFACE  elevation:  2925.9  GROUNDWATER  ELEVATION:  2759.9 

ELEV.  DEPTH 


2915.9 

2905.9 

2895.9 

2885.5 

2875.5 

2865.5 

2855.5 

2845.5 

2835.5  9 

2825.5 

2815.5 

2805.5 

2795.5 

2785.5 

2775.5 

2765.5 

2755.5 

2745.5 


GNAPHIC 

LOG 


GEOLOGIC  OESCniPTION 


0.0-60.0  Sand,  very  fine  to  very 
coarse .  light  brown ,  some  gray , 
some  white,  trace  pebbles,  trace 
angular  gravel,  unconsolidated 
poorly  sorted,  increased  sorting 
with  depth. 


Total  Depth  185'  02/03/84 


GMOUNO 

WATER 


60.0-70.0  Clayey  sand,  medium 
to  coarse ,  brown  to  light  brown , 
dense,  moderately  consolidated, 
poorly  sorted. 

70.0-95.0  Sand,  medium,  some 
fine,  trace  coarse,  unconsolidated, 
well  sorted. 


95.0-100.0  Sandy  silty  clay, 
medium  to  coarse,  some  very 
coarse,  brown,  dense,  well  con¬ 
solidated,  well  sorted. 

100.0-120.0  Sand,  fine  to  medium, 
light  brown  to  pink,  unconsoli¬ 
dated,  well  sorted,  increasing 
clay  with  depth. 

120.0  Clay,  brown,  very  con¬ 
solidated.  very  dense. 

120.0-160.0  Sand,  fine  to  medium, 
some  coarse  to  very  coarse,  brown 
to  light  red /brown,  trace  gravel, 
unconsolidated,  well  sorted. 


160.0-185.0  No  recovery. 


I  sum 
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WELL  CONSTRUCTION  SUMMARY 


Project : _ George  AFB  IRP ,  Phase  II 


DRILLING  SUMMARY  I 


Well  ID: 


SZ02 


Total  Depth: _ 115* _ 

Borehole  Diameter  : _ 8” 

ELEVATION: 

Land  Surface:  2821.6 

Top  of  Casing:  2825.1 _ 

Groundwater :  2735.1 

Drilling  Started:  04  Feb  84 
•  (date) 

Geologist ;  Robert  Peshkin 


0945 

(time) 


Driller : _ David  Sumney 

Stang  Drilling  6  Exploration 

Orange,  CA _ 

Rig  Type:  Mobile  B-53 _ 

Bit(s) : _ Paddle  Tooth 

Drilling  Fluid;  None _ 

Drilling  Completed:  04  Feb  84 


(date) 


Geologist:  Mooert  i'esnicin _  Technician: _ 

NOTES:  Chemiczd  analysis  of  soil  samples  taken  at  55,  75,  and  95  feet. 


2000 

(time) 


_ WELL  DESIGN  | 

BLANK  CASING 

Material : _ WC _ 

Diameter:  2.0”  ip  2.375"  pp 

Depth: _ 0.0»-95.0' _ 

SEALS :  Type ;  Threaded _ 

Filter  Material:  Backfilled  Sand  Cuttings 


SLOTTED  CASING 

Material: _ PVC _ 

Diameter:  2.0" _ ID  2 . 375" 

Depth: _ 95. O'- 115.  0* _ 

SEALS :  Type : _ Threaded _ 

GROUT :  Type : _ Bentonite /Cement 


Surface  Monument: 
NOTES : 


48"  X  6"  I.D.  Steel  with  locking  cover. 


SITE  DESCRIPTION 


Location ;  South  of  powerline  road,  north  of  old  grenade 
range,  east  of  SZ03  in  unsecured  SE  portion  of  base  south 


of  Air  Base  Road. 


Lambert  Coordinates:  387094.2  N  2195069.5  E 


Latitude:  34°  33;  43.1"  N 

Longitude: 

117°  21'  07.5"  W 

Twp :  6N  Rge : 

5W 

Sec:  NiSEi36 

1^ 


ASSOCIATES 


BORING  LOG 


PROJECT:  George  AFB  IRP.  Phase  11 


LOCATION:  Victorville,  California 


WELL  ID:  SZ02 


04  February  1984 


SURFACE  elevation:  2821.6 


GROUNDWATER  ELEVATION:  2735.1 


tLEV.  OCPTM 


GEOLOGIC  OESCMIPTION 


0.0-115.0  Sand,  laedium,  some 
fine,  brown  to  light  brown,  trace 
coarse  to  very  coarse,  unconsoli¬ 
dated,  increased  sorting  with 
depth.  Increased  consolidation 
with  depth. 


SAMPLES  STANOAPO  PENmUTIOM  PESlSTAHCE 


75.0  Clay,  green  to  gray /green, 
very  dense,  very  well  consolidated 
very  sandy  with  depth. 


Total  Depth  115'  02/04/84 
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*Samples  selected  for  chemical  characterization  as  determined  by  organic  vapor  analysis  of  soil  sample. 


WELL  CONSTRUCTION  SUMMARY 


Pro j  ec  t : _ George  AFB  IRP ,  Phase  II 


Well  ID: 


SZ03 


DRILLING  SUMMARY 


Total  Depth: _ i50' 

Borehole  Diameter  : _ 8^ 

ELEVATION: 

Land  Surface:  2862.7 
Top  of  Casing;  2865.5 


Groundwater: 


2736.7 


Drilling  Started;  5  Feb  84 
•  (date) 

Geologist : _ Robert  Peshkin 

NOTES : 


0940 

(time) 


Driller : _ David  Sumney 

Stang  Drilling  S  Exploration 
Orange,  CA 


Rig  Type;_ 
Bit(s) : 


Mobile  B-53 
Paddle  Tooth 


Drilling  Fluid;  None _ 

Drilling  Completed;  5  Feb  84 


(date) 


Technician: 


2130 

(time) 


WELL  DESIGN 


BLANK  CASING 

Material: _ 

Diameter: 


2.375” 


Depth: _ 0.0'~130. 0*  Depth: _ 

SEALS:  Type: _ Threaded _  SEALS:  Type:_ 

Filter  Material;  Backfilled  Sand  Cuttings  GROUT:  Type; 
Surface  Monument;  ^8"  X  6"  I.D.  Steel  with  locking  cover. 

NOTES : 


SLOTTED  CASING 

Material: _ 

Diameter; _ ] 

Depth: _ ; 

SEALS:  Type: _ 

GROUT :  Type ; 


2.0”  ID  2.375” 

130.0'-150.0' _ 

Threaded 
B  entonite /C  ement 


SITE  DESCRIPTION 


Location :  South  of  powerline  road,  north  of  south  landfill, 
SE  of  munitions  storage  facility,  west  of  SZ02  in  unsecured 


SE  portion  of  base  south  of  Air  Base  Road. 


ASSOOATES 


BORING  LOG 


PROJECT:  George  AFB  IRP .  Phase  II 


LOCATION:  Victorville,  California 


WELL  ID:  SZ03 


05  February  1984 


SURFACE  elevation:  2862.7 


GROUNDWATER  ELEVATION:  2736.7 


Project:  George  AFB  IRP,  Phase  II 


DRILLING  SUMMARY 

Total  Depth: _ 160* _ 

Borehole  Diameter  :  8” _ 

ELEVATION: 

Land  Surface: _ 2890.  3 _ 

Top  of  Casing:  2893.4 _ 

Groundwater : _ 2753. 3 _ 

Drilling  Started:^ _ 

(date)  (time) 

Geologist:  Robert  Peshkin _ 

NOTES : 


Well  ID 


SZ04 


Driller:  David  Sumney 

Stang  Drilling  g  Exploration 
Orange,  CA 

Rig  Type:  Mobile  B-53 

Bit(s):  Paddle  Tooth 

Drilling  Fluid: 

Drilling  Completed: 

(date) 

Technician: 


1000 

(time) 


WELL  DESIGN 


BLANK  CASING 

Material : _ PVC _ 

Diameter:  2.0" _ ^ID  2.375”  pp 

Depth : _ 0. 0*~140. 0* 

SEALS :  Type ;  Threaded _ 

Filter  Material:  Backfilled  Sand  Cuttings 


SLOTTED  CASING 
Material: 


Diameter : _ 

Depth: _ 

SEALS :  Type : 
GROUT :  Type : 


2.0”  ID  2.375" 
140.0'-160.0' 

Threaded 
B  entonite /C  ement 


Surface  Monument :_ 
NOTES : 


48"  X  6"  I.D.  Steel  with  locking  cover. 


SITE  DESCRIPTION 


Location:  South  of  powerline  road, 

north  of  south  land- 

fill,  SE  of  munitions  storage  facility 

,  west  of  SZ03  in 

unsecured  SE  portion  of  base  south  of  Air  Base  Road. 

Lambert  Coordinates:  386904.1  N  2193258.2  E 


Latitude;  34°  33'  41.3"  N  Longitude;  117°  21'  29.2"  W 
6N  Ree:  5W  Sec:  NEiSWi36 


Site  Sketch 


QJJ  ASSOCIATES _ 

-  BORING  LOG  - 

PROJECT:  George  AFB  IRP,  Phase  II  LOCATION:  Victorville.  California 

WELL  ID:  SZ04  DATE:  09  April  -  11  April  1984 

SURFACE  elevation:  2890.3  GROUNDWATER  ELEVATION:  2753.3 


ELEV.  DEPTH 


GEOLOCIC  DESCRIPTION 


2750.3 


i.rii’ 


0.0-55.0  Sand,  very  fine  to 
very  coarse .  light  brown  to  tan , 
moderately  consolidated,  poorly 

sorted. 

a: 

55.0-75.0  Sandy  silty  clay,  light 
brown-brown /green .  very  well 
consolidated,  well  sorted,  dense. 

3: 

3: 

75.0-125.0  Sand,  very  fine  to 
medium .  light  brown  to  tan ,  well 

consolidated,  friable,  moderately 

sorted . 

3: 

zc 

125.0  Sandy  clay,  dark  green  to 
brown,  fine  to  me^um  sand,  well 

consolidated,  moderately  sorted, 
abundant  FeS,  dense. 

135.0-160.0  No  recovery. 

in 

Total  Depth  160'  04/11/84 

MigCl 

——tel 


■■mil! 


■■•■■■■■■■I 
■■■■■■■■■■■ 
~ ■■■■■■■■■■ 


mi 


A/ieA 


Figure  E-1 

Landfill  Magnetic  Survey  Locator  Map  for  Figures  E-2  -  E-19 


Figure  E-3 

Filtered  Magnetic  High  Gradient  Distribution 


Figure  E-4 

Area  B  -  Filtered  Magnetic  Total  Gradient  Distribution 


Area  C  -  Filtered  Magnetic  Total  Gradient  Distribution 


Figure  E-7 

•ea  C  -  Filtered  Magnetic  High  Gradient  Distribution 
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Filtered  Magnetic  High  Gradient  Distribution 


Filtered  Magnetic  Total  Gradient  Distribution 
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Filtered  Magnetic  Total  Gradient  Distribution 
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Filtered  Magnetic  High  Gradient  Distribution 


QUALITY  CONTROL  SUMMARY 


Submitted  To: 

JRB  Associates.  Inc. 
8400  Uestpark  Drive 
McLean,  VA  22102 

Attn:  Claudia  Wiegand 

Project  Number: 

Date  Sample  Received: 

Date  Samples  Extracted: 

Date  Samples  Analyzed: 

Methodology  Einployed: 


A1719.1  Reference:  JRB-George 
February  19,  1984 
No  extraction 

February  21,  1984,  February  28,  1984 

EPA  600  Method  for  Chemical  analysis  of 
water  and  wastes.  Method  413.2 

Chemistry  Laboratory  Manual  for  Bottom 
Sediments,  U.S.  EPA,  March  1979,  Region  V 

ERG'S  QA/AC  requires  a  duplicate,  method 
spike  and  blank  with  each  group  of  samples 
or  with  every  10  samples,  whichever  Is  larger. 
The  enclosed  Quality  Control  includes  this  data.. 


Sample  Quality  Control: 


UALIITY  CONTROL  SUMMARY 


♦ALL  ANALYTICAL  RESULTS  ARE  BLANK  SUBTRACTED 


ANALYTICAL  REPORT 

ENVIRONMENTAL  RESEARCH  GROUP,  INC. 


117  N.  FIRST 

ANN  ARBOR.  MICHIGAN  43104 


(313)  662-3104 


PROJECT 
REPORT  DATE 


A1719.  1 
03-07-84 


CLIENT  P  0  ;  LETTER 
REPORT;  3744 


CLIENT; 

JR3  ASSOCIATES,  INC 
8400  WESTPAR);.  DRIVE 
MC  LEArj.  VA  22102 


AT  TEN  Tier.';  CLAUDIA  UIEOANJ 


SAMPLES  RECVD:  02-17-84 
REFER  TECHNICAL  QUESTIO.NS 
TO-  JAKES  ENDRES 


BE  HELD  FOR  TWO  WEEKS 

■*  t  * 


client  I  D. 

ERG  SAi'iRLE  NO. 
K.',  TR  r< : 

D.ATE  CCLLECTEO 


£4-6260  C201 

02/103417 

SOIL 

C2- 16-84 


PAR.AMETEH 


050.5 


RESULTS  UNITS 


rOTAL  PC  3 

t.‘0  (0.  020) 

(?g/Kg 

''C3  12  ■♦2 

fiO  (0.020) 

!?g/Kg 

PC3  1248 

NO  (0.020) 

<?9/Kg 

SC3  1254 

r.'O  ( 0.  020 ) 

.isg/Kg 

PCS  1260 

r(o  (0.020) 

/'Kg 

Percent  Moisture 

1.3 

7o 

L  AND  GREASE  SV  IR 

100 

!?.g/Kg 

Client  id,  6)-6262  czoi  -  070.5 

PS--  CAMPLE  N'O  ■'■2/ir-3413 

i"-TP:x  soil 

D.' TE  CCLLECTEO  '32- 16-84 

PARAMiE-t-P 

results 

UNITS 

=C'AL  PCS 
PC.i  1242 
-C3  1248 

1234 
-IS  1260 


Percent  Moisture 

:  _  -CREASE  C  -  !'• 


r.’O 

(0. 

020) 

ri') 

(0. 

020) 

r.'O 

(0. 

020) 

r(0 

(0. 

020) 

NO 

(0. 

020) 

12 

8R 

■rg  /  K 
r  a  /  K 
rg/K 

i-rg  /K 

.^g  /K 

7, 

.Tig  /Kg 


PACE  1  SEE  LAST  PACE  FOR  EXPLANATION  OF  SYMBOLS 


CONTINUEO 


(a1  ‘61  U'4  m:« 


ANALYTICAL  REPORT 

ENVIRONMENTAL  RESEARCH  GROUP,  INC. 

ERG  PROJECT  NO.  A1719. 1  -  M  ASSOCIATES,  INC 


03-07-84 


CLIENT  I.  D.  :  e4-e269  CZOl 

EKC  SAI-IPLE  NO:  02/103419 
riATRiy:  SOIL 

DATE  CCU.ECTEO;  02-16-84 

PARAME TER 


PCB 

TOTAL  PCB 
PCB  1242 
PCB  1248 

PCB  1254 
PCS  1260 

Percent  Moisture 

DIL  AND  OREASE  3V  IR 

CONl^CNTS 


-  140.5 


RESULTS 


NO  (0.  020) 
NO  (0.  020) 
NO  (0.  020) 

NO  (0.  020) 
NO  (0.  020) 

22 


UNITS 


mg/Kg 

:T«g/Kg 

(?g/(^g 

fflg/Kg 

(T.g/Kg 

% 


I  NS’JPF  I C  I EN  r  SAMP  LE 


CLIErjr  I.  D  :  35-C052  PR02 

ERC  SAMPLE  NO:  02/103420 

:r'.rpix  SOIL 

DATE  COLLECTED.  02-16-S4 

PAPAl'iETER 


OI'-  AND  OREA-SE  3Y  IP 


results 


Ur4IT3 


mg/Kg 


=£E  ‘='£ELD  PEPCFT  PC:"?  PESLwT 
NOT  a=>FLICA'3lE  to  "£ST  RE'JLESrED 
N'CNDE  TECTEO.  CETECTION  LI?'!ir  IN  () 
3.4'1PLE  D.Af'nOEO 

=EE  ATTACLEO  RcPCP'  r“CR  RESULT 
POSITIVE  result  S'JT  at  UNOUAN f IFI ABLE 
CCN*:ENrRA^I0^4  BELOW  nJCICATED  LEVEL 

THANK  FOR  YCLP  EUSH^EES  ! 


PAGE  2  LAST  PACE 


QUALITY  CONTROL  SUMMARY 


i:o* 


Submitted  To: 

JRB  Associates,  Inc. 
8400  Uestpark  Drive 
McLean.  VA  22102 

Attn:  Claudia  Uiegand 

Project  Number; 

Date  Sample  Received: 

Date  Samples  Extracted: 

Date  Samples  Analyzed: 


A1719  JRB-George 
February  8,  1984 
No  extraction 

March  3,  1984,  February  15,  1984, 
February  20,  1984 


Methodology  Employed:  Halocarbon  Purgeables  EPA  Method  601 

EPA  600  Method  for  chemical  analysis  of 
water  and  wastes.  Methods  413.2. 

Aromatic  Purgeables  EPA  Method  602. 

Chemistry  Laboratory  Manual  for  Bottom 
Sediments,  U.S.  EPA,  March  1979,  Region  V. 

Sample  Quality  Control:  ERG's  QA/QC  requires  a  duplicate,  method 

spike  and  blank  with  each  group  of  samples 
or  with  every  10  samples,  whichever  is 
larger. 

The  enclosed  Quality  Control  Summary  in¬ 
cludes  this  data. 


QUALITY  CONTROL  SUHMARY 


SAMPLE  NUMBER 

PARAMHER 

DUPLICATE  VALUE 

BLANK  VALUE 

SPIKE  LEVEL 

METHOD  SPIKE  VALUE 

t  RECOVERY 

I02S84 

P.P'-OOE 

N0(0.020)/N0(0.020)  ng/kg 

ND(0.020) 

0.04  ag/kg 

0.022 

55 

102S84 

p,p'-DD0 

N0(0.020)/N0(0.020)  ag/kg 

ND(0.020) 

0.04  ag/kg 

0.022 

55 

102584 

p.p'-OOT 

N0(0.020)/N0(0.020)  mg/kg 

ND(0.020) 

0.04  ag/kg 

0.022 

55 

102584 

Chlordane 

N0(0.020)/N0(0.020)  ng/kg 

N0(0.020) 

— 

102573 

Percent 

Moisture 

S.41/6.67X 

0.016 

— 

102577 

Percent 

Moisture 

7.22/5.951 

0.016 

— 

102571 

Oil  A 

Grease- I .R. 

91.67/212.0*’ 

— 

102572 

ChroMlui 

3.15/1.50** 

0.011 

1  ppa 

0.92 

92 

102572 

Lead 

1.94/<3** 

0.001 

2  ppa 

1.99 

99.5 

102579 

Lead 

0.49/<3*’ 

0.001 

2  ppa 

1.99 

99.5 

102572 

Sliver 

N0(0.8/N0(0.8) 

0.001 

2  ppa 

1.84 

92 

102579 

Silver 

0.246/N0(0.a) 

0.001 

2  ppa 

1.84 

92 

102576 

Ha1oscan:Br 

N0(0.1)/ND(0.1) 

0 

5  ppb 

5.1 

102 

102578 

Ha1oscan:Br 

N0(0.1)/N0(0.I) 

0 

5  ppb 

5.23 

102 

102576 

Ha1oscan:C1 

N0(0.5)/ND(0.5) 

0 

50  ppb 

47.6 

95 

102579 

Ha1oscan:C1 

NO(0.5)/NO(O.S) 

0 

50  ppb 

44.8 

90 

102576 

Haloscan:! 

N0(0.5)/N0(0.5) 

0 

5  ppb 

4.78 

96 

102579 

Haloscan;! 

N0(0.05)/N0(0.05) 

0 

5  ppb 

5.04 

100 

102578 

Phenols 

N0(0.22)/N0(0.22)  Mg/kg 

0.002 

66  ppb 

0.064 

95 

^A11  analytical  results  are  blank  subtracted. 

^No  apparent  sainple  preparation  or  analytical  error  to  cause  widely  variable  results. 


I  *  j.’.  .  j  J  I  It 
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ANN  ARaOR,  MICHIGAN  48104  (313)  662-3104 


PROJECT 
REPORT  DATE 


A1719 

03-13-84 


CLIENT  P  a  :  LETTER 
REPCRT:  9916 


CLIENT. 

•M3  ASSCCIATEa.  ir4C 
8'tOO  WESTPLRw.  ORIJE 
MC  LEAN.  VA  22102 


ATTE\  nCN;  CLAJDIA  NIEOA.NO 


SAMPLES  RECVD.  02-03-84 
REFER  TECHNICAL  QL'ESTIGNS 
TO:  JACK  SHEETS 


RESICUAL  SAMPLES  WILL 
BE  HEt-D  FCR  TWO  WEEKS 


i  *•* 


CLIENT  I  C. 

ERG  SAi-FLE  '-C 
r?i  I  .V 

BATE  ccllecte.:. 

TAPA^iE  r£R 


9“^- 0001 
02/ 102S71 


CEO IMENT 
02-06-34 


PRO  I 


RESULTS  UNITS 


L  A'.'D  CREASE  IR 
•-CENT  MQISTLJt. 


190 

10 


flg/Kg 


.■■.'.TP :  1 

C',“E  rc_LEC”/;0' 


3?-  'I'  10  2 


r  s-  34 


IDOl 


RESULTS 

UNITS 

■_  .AND  :-FEa=£  ■  :  = 

0 

•-I'*’'  3 

n 

rg/'<  s 

-c "w"-. 

nj/Kg 

^  r\  —  ^  , 

•  *3 

.  mJ 

:?g/Kg 

■  (C^AL 

*  •  j* 

(0  5:' 

-.3 /Kg 

-  E 

:r''an:c  chlcfide 

r^i  1 

<0  9) 

rg/Kg 

jPO.'-NIC  2PC-MIDE 

TvO 

(0.  1  ) 

7-3 /Kg 

roctoE 

(0  05) 

^  ■  i? 

uo 

(0.  020) 

mg /Kg 

~i:£''r 'mc  ;5T.-E 

«3 

V 

■  .3-?'- 

(0.  020) 

mg /Kg 

— *  ^ 

r^n 

(0  020) 

m.g/'Kg 

1  - 

r-Vi 

( 0.  020 ) 

r.g/Kg 

FACE  1  SEE  LAST  PACE  FOR  EXPLANATION  OF  SYfiaOLS 


CONTINUED 
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ANALYnCAL  REPORT 

ENVIRONMENTAL  RESEARCH  GROUP.  INC. 

ERG  PROJECT  NO.  A1719  -  JRB  ASSOCIATES.  INC  03-13-84 


CLIENT  I.  D.  ;  03-0004  ID02 

ERG  SAi-;PLE  NO:  02/102373 

liATRlX:  SEDiriENT 

DATE  CCLLECTEO:  C2- 06-84 

PAR  A:  IE  TER 

RESULTS 

Ur4ITS 

OIL  AND  GREASE  SY  IR 

140 

=Tg/H.«j 

PH£r:CLS 

0.  2 

i?.g/kg 

CHRCKIUn,  total 

10 

eg /Kg 

LFAD,  TOTAL 

<3 

eg /Kg 

SILVER,  TOTAL 

NO 

<0.  3) 

r.g/Kg 

HAL CSC AN  -  E 

ORGANIC  CHLORIDE 

NO 

(0.  5) 

eg  /Kg 

GKCANIC  SRCniOE 

Ni') 

(0.  1 ) 

.-g/Kg 

OPCANIC  IODIDE 

N«', 

(0.  03> 

eg /Kg 

OHuGROANE 

r^i'i 

(0.  020) 

eg /Kg 

PERCENT  MOISTURE 

7. 

DDT,  p,  p 

tCY, 

(0.  020) 

ivg/K.g 

DDE,  p , p 

I.T; 

(0.  020) 

WO 

wU  1  i«  •  p 

NO 

(C.  020) 

flsg/Kg 

CLIENT  I.  0.  .  S3-::o:'3  ID03 

E<-G  SAh'RLE  L'"  02/10-Ct“4 

MATRIX:  SEC  I TEN' 

OATc  CCLLECTEO-  02-C-=-S4 

p^R^ME; tR 

RESULTS 

UNITS 

ciL  AND  -CREATE  ;r.  r- 

120 

eg /Kg 

F-  -r  cl3 

NO  (0.  2) 

eg/!,  g 

C  G‘A  I UM,  TwT— 

6 

eg/Ag 

lead,  TCTA’. 

•  *5 

•  ^ 

eg/;<g 

SI'-V-ER  total 

NO  (0  3> 

rg/Kg 

:-Ai.CSCAN  -  £ 

OPCANIC  CHLORIDE 

NO  (03) 

eg /Kg 

CRCANIC  SRCMIDE 

NO  <0  1) 

eg /Kg 

;:f.;anic  iodide 

NO  (0.05) 

eg /Kg 

C.-_CRC'Ar.E 

NO  (0  020) 

eg /Kg 

-E-CENT  moisture 

i. 

•f 

*% 

p.p'- 

NO  (C.02C) 

eg/l-g 

w  .  'ft 

NO  (0  020/ 

eg/;-.g 

NO  (0.020) 

eg /Kg 
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ERG  PROJECT  NO.  A1719  -  JRB  ASSQCIATESi  INC 


{■y. 

I 


f 

I 

I 

! 

\ 

1. 

[ 

{ 

I 

I 

I 


CLIENT  I  D.;  8*7-0006  ID04 

EKO  SAr;PLE  NO-  02/102379 
IVTRIX:  SEDinENT 

DATE  COLLECTED-  C2-06-S4 

PARA'IETER 


GIL  AUD  GREASE  3'?'  IR 
PKiVGLS 

CHRC»':IUM.  TOTAL 

LEAD.  TOTAL 
SlLfc-ERi  TOr.s«L 

M* _C-SC.Ai*.J  “  E 

r-POANic  chlc=:de 

GPCANCC  2PC:':[r.S 
•JROA.NIC  IODIDE 

•:>->=  G?Da::e 

rC-CEfjT  i'iOi=T;...vb: 

DDT.  p.  3 


w-C.  ? .  p  - 

r*.  n  ^  — 

^  -  w  #  J.  *  p  — 


L 


Client  _r  o  • 
D-.”E  TCLi.ECT 


IDO  5 

r:Zy.li;,:7h 


.  .•  P*  .0 

'  »  .T  *  •  ♦  ,5 


*  I*.  I  I  r*  • . 

•  C.A,  Trj^ii_ 


{“e>''rsr 

i-p-.'^Nic  zpcr,izi~ 

;>T.-^.N:';  IOC  IDE 

^E^CENT'riciSTUrCE 


03-13-84 


RESULTS 

UNITS 

180 

iHg/Rg 

irg/ig 

<ng/Kg 

nsg/Kg 

NO 

9 

<3 

(0.  2) 

UG 

(0.  3) 

ag/Kg 

NO 

(0.  5) 

irg/Kg 

NO 

(0.  1 ) 

ng/Kg 

NO 

(0.  05) 

mg/Kg 

NO 

3 

(0.  020) 

mg /Kg 
X 

NO 

(0.  020 

mg /Kg 

NO 

(0.  020) 

mg /Kg 

NO 

(0.  020) 

mg /Kg 

RESULTS 

UNITS 

170 

ng/Kg 

r.o 

(0.  2) 

p  a  /  V  g 
pg/Kg 

r^o 

(3) 

p.g/Kg 

r.'T. 

(0  3; 

.rg/Kg 

NO 

(0  3) 

r.a/Kg 

(0.  1  ) 

pg/Kg 

(0.  05) 

iT.g/Kg 

r.:0' 

3 

( 0.  020 ) 

pg/Kg 

X 

UO 

(0.  020) 

pg/Kg 

!.'0 

(0.  020) 

pg/Kg 

NO 

(0.  020) 

p.g/Kg 
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ERG  PROJECT  NO.  A1719  -  JRS  ASSOCIATES.  INC 


03-13-84 


client  I.  D.  ;  8^-0003  ID06 

EHO  SAMj^LE  NO:  02/102577 

r>TRIX.  SEDIJ'fENr 

OME  CCi-LECTEO;  02-06-84 


PARAMETtR 

RESULTS 

UNITS 

GIL  AND  CREASE  BY  IR 

90 

■ng/Kg 

P^-fc.'rCi-S 

0  4 

ng  /  ti  g 

CHRCHU:-!/  total 

11 

mg /Kg 

LEAD.  TOTAL 

<3 

<ng/Kg 

SILVER.  TOTAL 

NO  (0.  9) 

mg /Kg 

ri.ALCSCAN  -  E 

ORC.ANIC  CHLORIDE 

NO  (0.  5) 

mg /Kg 

GRCANIC  3PC.‘'.IDE 

NO  (0.  1 ) 

mg /Kg 

jPoanic  iodide 

!.!0  (0  05) 

mg /Kg 

CHuORDA.LF 

NO  (0.  020) 

mg /Kg 

r-£4C£rjT  riQI5T'j.4£ 

7 

X 

ODT .  p  .  5  '  - 

NO  (0.  020) 

mg/Kg 

■-•-•i.  p.p'- 

NO  (0  020) 

mg /Kg 

OOD.  p.  p  ■- 

NO  (0.  020) 

mg/Kg 

'LlENf  I  D  82-000®  ID07 

cffO  3AI<-»LE  :iC  '•2/10.-273 

**.r,'5r< 

DATE  CC-.i.ECT£0  0^-06-84 


?  AAA:'iE  “£R 

RESULTS 

UNITS 

- ;  AL’D  CrEAcE  .'3  7  I-v 

250 

.-ig/Kg 

'•  'irCLS 

r.-.) 

(0  2) 

mg/V  g 

2  J  j  TOTf-': 

mg/Kg 

total 

mg/Kg 

r; : i.®  •  TG  TAL 

L  > 

(0.  3) 

mg/Kg 

-  E 

J.^CANIC  CHLORIDE 

r.'0 

(0  5) 

mg/Kg 

CRCANIC  SPCniDE 

L’O 

(0.  1/ 

mg/Kg 

"RC-^rTSlC  IODIDE 

U'i 

(0.  05) 

mg.'Kg 

C4DALE 

NO 

(0  020) 

mg/Kg 

-E-CLL'T  :10IST'.:4E 

X 

ZZ~-  .3  -  ?  •- 

NO 

(0.  020) 

iT.g/Kg 

JCE.  ; . 0 

NO 

(0  020) 

.mg/Kg 

;.o'- 

NO 

(0  020) 

mg/Kg 

CONTINUEO 
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03-13-84 


CLIENT  I,  D.  ;  89-0019 

EPO  SA<*;PLE  NO  02/102979 

;v*TRix.  SEOir'iENr 

DATE  CGLI-ECTEO.  02-06-34 

SZ02 

-  055 

PARAMETER 

RESULTS 

UNI  73 

CIL  AND  GREASE  2V  IR 

PlirNCLS 

100 

0.  23 

ntg/y-g 
og  /  !•  g 

CH9Ci<IiJM,  TOTAL 

20 

p.g/Kg 

LEAD.  TOTAL 
silver.  TOTAL 

•C3 

<0.  3 

r.g/Kg 

:rg/Kg 

!-a;_C'3CAN  -  E 

CFCANIC  CHLCPIDE 
.'RCA.NIC  2PC:<ID£ 

:f-v-.nic  iodide 

NO  (0.  9) 

NO  (0.  1  > 

NO  (0.  09) 

P.g/Ag 

irg/Kg 

mg/Kg 

C  Hi.  GROANS 

nOISTLWE 

C  to'  ■  •  3  .  p  ^  “ 

NO  (0.020) 

39 

fJO  (0.020) 

rag /Kg 
% 

rag /Kg 

DGE.  3 . 3  - 
CD!  •  c.-;-- 

r(0  (0.020) 

NO  (0.020) 

rag /Kg 
rag /Kg 

‘‘LfC’j'T  12  a*. 

ErG''SAr;®LE  r.'O  02.':5i:*eo 

date  'rCL'-ECTS-  02- 

SZ02 

-  075 

'EP 

RESULTS 

•JNITS 

A!,'D  GF.EiSE  ZV  IP 
-  -i.DLS 

r-’O  (0.  3) 

rag /Kg 
rg/j  g 

r-'SD/iivr.,  TOTii. 

• 

w  ^ 

r.g/Kg 

-“•O,  TOTAL 

Sl.viP.  -O’-AL 

3 

NO  (0.  8) 

rg.^Kg 

.?g/Kg 

-■'-CAN  —  P 
i-POV.'f':  CHLORIDE 

CFAA.LIC  5FC^!IDS 

:rca.l'ic  iodide 

NO  (0.  9) 

NO  (0.  1 ) 

NO  (0.  05) 

rg/K.g 
.rag /Kg 
rag /Kg 

•;-..CPCAL£ 

“•  =  “  lENT  MOISTLrE 
lot,  p,3'- 

NO  (0.020) 
eii 

NO  (0. 020) 

rag  /  '-'a 

X 

.rag /Kg 

to  U  .  p  .  p  '  — 

NO  (0  020 

NO  (0.020) 

.rag /Kg 
.rag /Kg 

PACE  9 


SEE  LAST  PACE  TCP.  EXPLANATION  OP  SYMQQLS 


CCNTINOEO 


ANALYnCAL  REPORT 

ENVIRONMENTAL  RESEARCH  GROUP,  INC. 

ERG  PROJECT  NO.  A1719  -  JRB  ASSOCIATES. 


CLIENT  I  D.: 
ErtG  SAi-;!»LE  NO. 
i’.ATRlX: 

D.*»TE  COLLECTED 


a.*?- CO  1 9  SZ02 
02/102S81 
SEDIMENT 
02- 06-94 


095 


PAflAME TEP 


03-13-84  I 


RESULTS  UNITS 


or.  AND  GREASE  3Y  IR 

COMMENTS; 

INSUFFICIENT  SAMPLE 

PHEI  ‘OLS 

NO 

<0.  2) 

c.g/Vg 

CliRQ'ilUM.  TOTAL 

11 

ng/F.j 

'-SAD.  total 

:T.g/!.xg 

SILVER.  TOTAL 

l.'O 

o 

00 

rq/A3 

-A'.GSCAN  -  e 

ORGANIC  CHLCRICE 

NO 

(0.  5) 

r^g/Kg 

CPCV4IC  EFGMtDS 

fJO 

(0.  1  > 

pg/Kg 

ORCANIC  IODIDE 

r4i> 

(0.  03) 

fiig/V'^g 

■I'r 

Ni) 

(0.  020) 

!iig/Kg 

16 

% 

?,p'- 

Til/ 

(0.  020) 

mg /Kg 

cr.f:.  p  o'- 

NO 

(0.  020) 

:?g/Kg 

ND 

(0.  020) 

mg/'Kg^ 

I.'.IELr  I  D 

NZ05  -  086.0 

'TS.L  4  C,’  ■  • 

■S,  -C.U.  :  tl  s.  • 

-f.  ■  C.R 

results 

UNITS 

-  "  r  .._S 

r*' 

ro 

4> 

. .  j , 

mg/i-g 

.  -•c-iv':,  t-dtal 

1" 

r.j/'/xg 

rnri; 

'  ■  w 

ng  //  3 

si-'ks.  "tg^al 

140 

(0. 

3) 

iT^g  /  Kg 

■  ...SCAN  -  £ 

Ar-.-r.':  chloride 

r.i*. 

(0. 

5) 

>?g/Kg 

::-:A.-.rc  2?cmtc=. 

(0 

1  ) 

iT  g/Kg 

"pI-'-nIC  igcids 

(0 

'j5  > 

mg/Kg 

1-  iG'GTU-'G 

Ni> 

1  / 

(0 

020) 

mg/Kg 

—  W  -  ^  . 

» IP. 

*  •  w 

(0 

020) 

r-g/Kg 

CIS 

r.'O 

(0. 

020  > 

mg/y.g 

- ...  P  •  4  — 

f.'O 

<0. 

020; 

.?g/Kg 

CQNriNU'EO 

PACE  6 
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ANALYnCAL  REPORT 

ENVmONMENXU.  RESEARCH  GROUP,  IKC. 

ERG  PROJECT  fffl.  A1719  -  u«8  ASSOCIATES.  INC 


03-13-84 


CLIENT  I  D.  : 
ERO  sample  NO: 
MATR I X : 

DATE  CGLLECTEC 


aS-0031  NZ05 
02/102583 
SEDiriENT 
02-06-84 


115.5 


parameter 


GIL  AND  0PEA5 
PHENOLS 


IP 

CGMl'ENTS  INSUFFICIENT  SAMPLE 


C'-'PCi-ilLM.  TOT.-t. 

LEAD,  TOTAL 
SILVER,  total 

WALCSCAN  -  e 

CFCANIC  ChLGPICE 
■JPCANIC  5 PC'M IDS 

•:P''a.nic  iodide 

Ch‘  C-»OArJE 
PEPCEf^T  MCISTl-RE 


NT  I 

r*, 

S5- 

£  Ar  - 

LE  L’C 

r-  / 

TP 

I  ■< 

cffr 

1  c 

CCL 

I.ECruC 

ClZ  - 

P  Ai-  A.  rER 


:  i  NZ05 


AND 

LL3 


GPSAC 


135.9 


IL.M,  TDTA- 


■! A  -CECAL' 
•IRIRNIC 
;:rc  vjic 


-  E 

.•HLCPIOS 

SP'CMIDE 


results  units 


NO 

(0.  4) 

ng/l-a 

C2 

i^g/r.g 

c;3 

CO. 

a 

i*ig/Kg 

P.g/iAg 

.L'O 

NO 

NO 

(0.  5) 

<0.  1 ) 

(0.  OS) 

.?g/Kg 
mg /Kg 
mg/Kg 

NO 

o 

NO 

(0. 020) 

(0.  020) 

,mg  /Kg 
Z 

, Tig /Kg 

NO 

NO 

(0.  020) 

<0.  020) 

pg/Kg 

p.g/Kg 

pesllts 

UNITS 

130 

NO  (0.  2) 

-g/Kg 

pg, 

20 

r.q 2 

So 

(0  8) 

n-2  'Kg 
p  g  ••  i'.  g 

•  »  •• 

•  ^  • 

CO.  5) 

(0  1) 

rg/^:g 
p  g  /  /  g 
P.g/Kg 

r!.'0 

(0.  05) 

1 1  * 

IS 

(0.  020) 

-3' <"3 

N."' 

(0.  020 

.r*g//g 

NO 

(0.  020) 

.7»g./yg 

TJ.-'Kg 

NO 

<0.  020) 

PACE  7 
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CCNTINUEO 


ANALYTICAL  REPORT 


ENVIRONMENTAL  RESEARCH  GROUP.  INC. 

ER6  PROJECT  NO.  A1719  -  JHB  ASSOCIATES, 


03-13-84 


5Ee  FIELD  REPORT  FOR  RE5<  LT 
:;JT  .APFLICASLE  to  test  R;  ?;.ESTED 
^ONDETECTED,  CETECTION  L  :  II  i  T  1:4  () 
E.A.-'PLE  DAM-AGED 

i’EE  ATTACHED  REPORT  FCR  viiULT 
PGEITIVE  result  3UT  AT  Ur.GU’ANTIFI ABLE 
CCNCE.NTRATICrJ  3ELOW  INCi  rATED  LEVEL 

than;^  you  for  ycur  business  ! 


PACE  8  LAST  PACE 
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QUALITY  CONTROL  SUMMARY 


Submitted  To: 

JRB  Associates,  Inc. 

8400  Westpark  Drive 
McLean,  VA  22102 

Attn:  Claudia  Wiegand 

Project  Number:  A2068  JRB-George 

Date  Sample  Received:  June  21,  1984 

Date  Samples  Extracted:  June  27,  1984 

Date  Samples  Analyzed:  July  5,  1984,  July  17,  1984,  July  19, 

1984,  July  27,  1984,  July  30,  1984 

Methodology  Employed:  Halocarbon  Purgeables  EPA  Method  601 

Pesticides  EPA  Method  608 

EPA  600  Method  for  Chemical  Analyis 

of  Water  and  Wastes:  Method  416.1 

Sample  Quality  Control:  ERG's  QA/QC  requires  a  duplicate,  method 

spike  and  blank  with  each  group  of  samples 
or  with  every  10  samples,  whichever  is 
larger. 

The  enclosed  Quality  Control  Summary  in¬ 
cludes  this  data. 


ENVIRONMENTAL  RESEARCH  GROUP.  INC. 


QUALITY  CONTROL  REPORT 
JRB  George:  A2068 
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ANALYTICAL  REPORT 

ENVIRONMENTAL  RESEARCH  GROUP,  INC. 

:i7  fs,  FIRST 

AR3GR,  niCHIGAN  481  j4  (313)  662-3104 


PROJECT 
REPORT  DATE 


A206S 

03-14-84 


CLIEiJT  P.  0.  :  LETTER 
REPORT;  3705 


CLIENT: 

JRB  ASSOCIATES.  INC 
8400  WESTPARK  DRIVE 
MC  LEAN.  VA  22102 


ATTENTION;  CLAUDIA  WIEGANO 


SAMPLES  RECVD:  06-20-84 
REFER  TECHNICAL  QUE3TIOI4S 


CLIENT  I.  D.  ; 

ERG  SAMPLE  NO: 
MATR I  X ; 

CATE  COLLECTED; 


NZOl  A 
C<b/llC940  ■ 
NATURAL  WATER 
06-17-94 


PARAMETER 

RESULTS 

UN  I TS 

AND  GREASE  BY  IR 

AP3CN,  TOTAL  ORGANIC. 

ND  (0.  5) 

0.  012 
■12 

mg  /L 
mg  /L 
mg/L 

:.-PCMIUM,  TOTAL 

■•e.ao.  total 
::lver.  total 

• 

0.  32 

0.  15 

0.  005 

mg  /L 
mg  /L 
mg/L 

■alCSCAN  -  T 

.".RGANIC  CHLORIDE 
ORGANIC  SRG.MIDE 
ORGANIC  IODINE 

0.  07 

ND  (0.  002) 

0.  012 

mg  /L 
mg  /L 
mg  /L 

C  ' .  c  -  p  '  - 
•LOR DANE 

ND  (0.  10) 

ND  <0.  10) 

ug  /L 
ug/L 

CLIENT  I.  D.  ; 

ERG  SAMPLE  NO; 
MATRIX: 

DATE  COLLECTED: 

NZOl  B 

06/110941 

NATURAL  WATER 

06-17-84 

PARAMETER 

RESULTS 

UNITS 

and  grease  by 

IR  * 

COMMENTS:  *  FIRST  SAMPLE  ALIQUOT  CONTAMINATED 

DURING  ANALYSIS  -  UNABLE  TO  ANALYZE  -  SECOND 
ALIQUOT  RECEIVED  WAS  BROKEN. 

mg  /L 

■■'-ENOLS 

0.  009 

mg  /L 

-.•-BGN,  TOTAL  ORGANIC.  8 

mg  /L 

:^>OMIUM,  TOTAL 

0.  29 

mg/L 

TOTAL 

0.  14 

mg/L 

ClwVER.  TOTAL 

0.  005 

mg/L 

CONTINUED 

PAGE  1 

SEE  LAST  page  FOR  EXPLANATION  OF  SYMBOLS 

a.'^^UL-dMiAlMSggg; 


MICROCOPY  RESOLUTION  TEST  CHART 

^ATIONM,  BUREAU  OF  STANDARDS-1963-A 


ANALYnCAL  REPORT 

ENVIRONMENTAL  RESEARCH  GROUP,  INC. 

ERG  PROJECT  NO.  A2068  -  JRB  ASSOCIATES.  INC 


08-14-84  S 


CLIENT  I.  D.  :  NZOl  B 

ERO  SAMPLE  NO:  06/110941 
MATRIX:  NATURAL  WATER 

DATE  COLLECTED;  06-17-84 


PARAMETER 

.RESULTS 

UNITS 

-alOSCAN  -  T 

ORGANIC  CHLORIDE 

ORGANIC  BROMIDE 

ORGANIC  IODINE 

0.  06 

0.  003 

0.  020 

mg/L 

mg/L 

mg/L 

CHLOpBAftE 

ND  (0.  10) 

ND  (0.  10) 

ug/L 

ug/L 

CLIENT  I.  D.  :  NZ02 

ERG  SAMPLE  NO:  06/110942 

MATRIX:  NATURAL  WATER 

DATE  COLLECTED:  06-17-84 

PARAMETER 

RESULTS 

UNITS 

OIL  AND  GREASE  BY  IR 

PHENOLS 

:Afi80,\‘.  TOTAL  ORGANIC. 

0.  6 

0.  030 

22 

mg/L 

mg/L 

mg/L 

CWROMIUM,  TOTAL 

I.EAD.  TOTAL 

SILVER.  TOTAL 

0.  01 

0.  03 

ND  (0.  003) 

mg/L 

mg/L 

mg/L 

HALOSCAN  -  T 

ORGANIC  CHLORIDE 

ORGANIC  BROMIDE 

ORGANIC  IODINE 

0.  29 

0.  008 

0.  006 

mg/L 

mg/L 

mg/L 

W  1  .  P  .  P  ^  — 

CHLORDANE 

ND  (0.  10) 

ND  (0.  10) 

ug/L 

ug/L 

CLIENT  I.  D.  :  NZ03 

ERG  SAMPLE  NO:  06/110943 

MATRIX:  NATURAL  WATER 

DATE  COLLECTED:  06-17-84 

PARAMETER 

RESULTS 

UNITS 

OIL  AND  GREASE  BY  IR 

PHENOLS 

CARBON.  TOTAL  ORGANIC. 

<0.  9 

0.  007 

27 

mg/L 

mg/L 

mg/L 

C-'POMIUM.  TOTAL 
_E.AD,  TOTAL 

SILVER.  TOTAL 

0.  18 

0.  26 

0.  007 

mg/L 

mg/L 

mg/L 

-alOSCAN  -  T 

ORGANIC  CHLORIDE 

ORGANIC  BROMIDE 

0.  07 

0.  016 

mg/L 
mg/L  • 

PAGE  2  SEE  LAST  PAGE  FOR  EXPLANATION  OF  SYMBOLS 
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ANALYTIGAL  REPORT 

ENVIRONMENTAL  RESEARCH  GROUP,  INC. 

ERG  PROJECT  NO.  A2068  -  JRB  ASSOCIATES,  INC 


08-14-84 


CLIENT  I  D.:  NZ03 

ERG  SAMPLE  NO:  0s>/110943 

MATRIX:  NATURAL  WATER 

DATE  COLLECTED:  06-17-84 

PARAMETER 

RESULTS 

UNITS 

ORGANIC  IODINE 

CDT,  p.p'- 
CHLORDANE 

0.  005 

NO  (0.  10) 

ND  <0.  10) 

mg/L 

ug/L 

ug/L 

CLIENT  I.  D.  :  NZ04 

ERG  SAMPLE  NO:  06/110944 

MATRIX:  NATURAL  WATER 

DATE  COLLECTED:  06-17-84 

PARAMETER 

RESULTS 

UNITS 

OIL  AND  GREASE  BY  IR 
’^ENQLS 

ZARBON.  TOTAL  ORGANIC. 

<0.  3 

0.  015 

3 

fflg/L 

mg/L 

mg/L 

•:-ROMIUM.  TOTAL 
..EAD.  TOTAL 

SILVER.  TOTAL 

0.  01 

0.  11 

•ND  (0.  003) 

mg/L 

mg/L 

mg/L 

'HALOSCAN  -  T 

ORGANIC  CHLORIDE 

ORGANIC  BROMIDE 

ORGANIC  IODINE 

0.  20 

ND  (0.  002) 

0.  032 

mg/L 

mg/L 

mg/L 

DDT.  p.p'- 
CHLORDANE 

ND  (0.  10) 

ND  (0.  10) 

ug/L 

ug/L 

CLIENT  I.  D.  ;  NZ05 

ERG  SAMPLE  NO:  06/110943 

MATR I X ;  NATURAL  WATER 

DATE  COLLECTED:  06-17-84 

PARAMETER 

RESULTS 

UNITS 

•OIL  AND  GREASE  BY  IR 

PHENOLS 

CAP BON.  TOTAL  ORGANIC. 

1 

NO  (0.004) 

5 

mg/L 

mg/L 

mg/L 

::-ROMIUM.  TOTAL 
uE.AD.  TOTAL 

SILVER.  TOTAL 

0.  10 

0.  13 

ND  (0.  003) 

mg/L 

mg/L 

mg/L 

:-.ALOSCAN  -  T 

ORGANIC  CHLORIDE 

ORGANIC  BROMIDE 

ORGANIC  IODINE 

0.  22 

ND  (0.002) 

0.  020 

mg/L 

mg/L 

mg/L 

DDT.  p.p'- 
CHLORDANE 

ND  (0.  10) 

NO  (0.  10) 

ug/L 

ug/L 

i 
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ANALYTICAL  REPORT 

ENVIRONMENTAL  RESEARCH  GROUP,  INC. 

ERG  PROJECT  NO.  A2068  -  JRB  ASSOCIATES,  INC  08-14-84  | 


CLIENT  I.  D.  ;  MW  1 
ERG  SAMPLE  NO:  06/110946 
MATRIX:  NATURAL  WATER 

DATE  COLLECTED:  06-18-84 


PARAMETER 

RESULTS 

UNITS 

OIL  AND  GREASE  BY  IR  « 

COMMENTS:  ♦  FIRST  SAMPLE  ALIQUOT  CONTAMINATED 

DURING  ANALYSIS  -  UNABLE  TO  ANALYZE  -  SECOND 
ALIQUOT  RECEIVED  WAS  BROKEN. 

PHENOLS  0.  014 

CARBON.  TOTAL  ORGANIC.  3 

mg/L 

flig/L 

ffig/L 

CHROMIUM.  TOTAL 

LEAD,  TOTAL 

SILVER.  TOTAL 

ND  (0.  01 ) 
0.  01 

0.  003 

mg/L 

mg/L 

mg/L 

HALOSCAN  -  T 

ORGANIC  CHLORIDE 

ORGANIC  BROMIDE 

ORGANIC  IODINE 

0.  03 

ND  (0.002) 
0.  022 

mg/L 

mg/L 

mg/L 

DDT,  p, p 

CHLORDANE 

ND  (0.  10) 
ND  (0.  10) 

ug/L 

ug/L 

CLIENT  I.  D.  :  CZOl  A 

ERG  SAMPLE  NO:  06/110947 

MATRIX:  NATURAL  WATER 

DATE  COLLECTED:  06-17-84 

•» 

PARAMETER 

RESULTS 

UNITS 

OIL  AND  GREASE  BY  IR 

CARBON,  TOTAL  ORGANIC. 

1.  3 

6 

mg/L 

mg/L 

PCB 

TOTAL  PCB 

PCB  1242 

PCB  1248 

ND  (0.20) 
ND  (0.20) 
ND  (0.20) 

ug/L 

ug/L 

ug/L 

PCB  1294 

PCB  1260 

NO  (0.20) 
NO  (0.20) 

ug/L 

ug/L 

CLIENT  I.  D.  :  CZOl  B 

ERG  SAMPLE  NO:  06/110948 

MATRIX:  NATURAL  WATER 

DATE  COLLECTED:  06-17-84 

PARAMETER 

RESULTS 

UNITS 

PCB 

TOTAL  PCB 

PCB  1242 

PCB  1248 

NO  (0.  20) 
NO  (0.  20) 
NO  (0.20) 

ug/L 

ug/L 

ug/L 

PCB  1294 

ND  (0.  20) 

ug/L  ... 

N  V 

PAGE  4  SEE  LAST  PAGE  FOR 

EXPLANATION  OF 

SYMBOLS 

CONTINUED 

ANALYTICAL  REPORT 

ENVIRONMENTAL  RESEARCH  GROUP,  INC. 

ERG  PROJECT  NO.  A20&8  -  JR8  ASSOCIATESi  INC 


08-14-84 


CLIErJT  I.  D.  :  CZOl  B 

ERG  SAMPLE  NO:  06/110948 

MATRIX:  NATURAL  WATER 

DATE  COLLECTED:  06-17-84 

PARAMETER 


OIL  AND  GREASE  BY  ZR 
PHENOLS 

CARBON.  TOTAL  ORGANIC. 

CHROMIUM,  TOTAL 
LEAD.  TOTAL 
SILVER.  TOTAL 

HALOSCAN  -  T 

ORGANIC  CHLORIDE 
ORGANIC  BROMIDE 
ORGANIC  IODINE 


CHL 


orEaAe 


‘V.  - . 


RESULTS 


PCB  1260 

ND  (0.  20) 

CLIENT  I.D.  : 

SZOl 

ERG  SAMPLE  NO: 

06/110949 

MATR I X : 

NATURAL  WATER 

DATE  COLLECTED: 

06-17-84 

PARAMETER 

RESULTS 

3TL  AND  GREASE  BY 

IR 

14 

Phenols 

0.  020 

CARBON.  TOTAL  ORGANIC. 

3 

CHROMIUM.  TOTAL 

0.  02 

LEAD.  TOTAL 

0.  04 

SILVER.  TOTAL 

0.  004 

HALOSCAN  -  T 

0.  99 

ORGANIC  CHLORIDE 

ORGANIC  BROMIDE 

ND  (0.  002) 

ORGANIC  IODINE 

0.  062 

DDT,  p.p'- 
CHLOROANE 

ND  (0.  10) 
ND  (0.  10) 

CLIENT  I.  D.  : 

SZ02  A 

ERG  SAMPLE  NO: 

06/110990 

MATR I X : 

NATURAL  WATER 

DATE  COLLECTED: 

06-18-84 

PARAMETER 

RESULTS 

0.  8 

0.  016 

2 

<0.  01 
0.  02 
0.  003 


0.  91 

ND  (0.002) 
0.  009 

ND  (0.  10) 
NO  (0.  10) 


UNITS 


ug/L 


UNITS 


flig/L 

mg/L 

mg/L 

fflg/L 

mg/L 

mg/L 

fflg/L 

mg/L 

mg/L 

lig/L 

ug/L 


UNITS 


fflg/L 

fflg/L 

mg/L 

mg/L 

mg/L 

fflg/L 


fflg/L 

mg/L 

mg/L 

ug/L 

ug/L 
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ANALYnCAL  REPORT  i 

ENVIRONMENTAL  RESEARCH  GROUP,  INC.  I 

ERG  PROJECT  A2068  -  JRB  ASSOCIATES,  INC  08-14-84 


CLIENT  I.  D.  :  SZ02  B 

ERG  SAMPLE  NO:  06/110951 

MATRIX:  NATURAL  WATER 

DATE  COLLECTED:  06-18-84 


PARAMETER  RESULTS  UNITS 


OIL  AN'D  GREASE  BY  IR 

PHENOLS 

CARBON.  TOTAL  ORGANIC. 

ND  (0.  5) 

<0.  004 

NO  (2) 

mg/L  ] 

mg/L  d 

mg/L  1 

CHROMIUM.  TOTAL 

LEAD.  TOTAL 

SILVER.  TOTAL 

0.  09 

0.  06 
<0.  003 

mg/L  1 

mg/L 

mg/L 

HALOSCAN  -  T 

ORGANIC  CHLORIDE 

ORGANIC  BROMIDE 

ORGANIC  IODINE 

0.  71 

NO  (0.002) 

0.  008 

mg/L 

mg/L 

mg/L 

DDT,  p.p'- 
CHLORDANE 

ND  (0.  10) 

NO  (0.  10) 

ug/L 

ug/L 

CLIENT  I.  D.  :  SZ03 

ERG  SAMPLE  NO:  06/110952 

MATRIX:  NATURAL  WATER 

DATE  COLLECTED:  06-18-84 

PARAMETER 

RESULTS 

UNIT^^ 

OIL  Ar40  GREASE  BY  IR 

PHENOLS 

CARBON.  TOTAL  ORGANIC. 

0.  7 

NO  (0.  004) 

5 

mg/L 

mg/L 

mg/L 

CHROMIUM,  TOTAL 

LEAD,  TOTAL 

SILVER.  TOTAL 

0.  04 

0.  06 

0.  003 

mg/L 

mg/L 

mg/L 

HALOSCAN  -  T 

ORGANIC  CHLORIDE 

ORGANIC  BROMIDE 

ORGANIC  IODINE 

0.  80 

ND  (0.002) 

0.  015 

mg/L 

mg/L 

mg/L 

DDT,  p. p  '- 
CHLORDANE 

ND  (0.  10) 

ND  (0.  10) 

ug/L 

ug/L 

CLIENT  I.  D.  :  SZ04 

ERG  SAMPLE  NO:  06/110953 

MATRIX:  NATURAL  WATER 

DATE  COLLECTED:  06-18-84 

PARAMETER 

RESULTS 

UNITS 

OIL  AND  GREASE  BY  IR 

PHENOLS 

CARBON,  TOTAL  ORGANIC. 

<0.  5 

ND  (0.  004) 

4 

mg/L 
mg  /L 
mg/L 

PAOE  6 


SEE  LAST  PAGE  FOR  EXPLANATION  OF  SYMBOLS 
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ERG  PROJECT  NO.  A2068  -  JRB  ASSOCIATESi  INC 
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CLIENT  I.D.  :  SZ04 

ERG  SAMPLE  NO:  06/110993 
MATRIX;  NATURAL  WATER 

DATE  COLLECTED:  06-18-84 

PARAMETER 


RESULTS 


UNITS 


CHROMIUM,  TOTAL 
HAD,  TOTAL 
ILVER.  TOTAL 

HALOSCAN  -  T 

ORGANIC  CHLORIDE 
ORGANIC  BROMIDE 
ORGANIC  IODINE 


)T,  p<  p  ‘ 
-•LOR  DANE 


O.  10 
0.  07 
0.  009 


1.  1 

ND  (0.  002) 
0.  003 

ND  (0.  10) 
ND  (0.  10) 


TOC  SAMPLES  #06/110940  THROUGH  06/110993  HAD  FINE 
SILT  SEDIMENT  LAYER  RANGING  FROM  LIGHT  TO  HEAVY 
BEFORE  BEING  SHOOK-UP. 


SEE  FIELD  REPORT  FOR  RESULT 
NOT  APPLICABLE  TO  TEST  REQUESTED 
NONDETECTED,  DETECTION  LIMIT  IN  ( ) 
SAMPLE  DAMAGED 

SEE  ATTACHED  REPORT  FOR  RESULT 
POSITIVE  RESULT  BUT  AT  UNQUANTIFIABLE 
CONCENTRATION  BELOW  INDICATED  LEVEL 

THANK  YOU  FOR  YOUR  BUSINESS  ! 
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APPENDIX  C 

EXFILTRATION  DATA  TABLES  AND  PLOTS 


t 


Bottom  of  Manhole 
Rim  Elev.  2875.2 


LINE  SEGMENT  "AB"  PROFILE.  WATER  SURFACE  MEASUREMENTS  AND  GRAPHIC 
PORTRAYAL  OF  WATER  LOST  DURING  EXFILTRATION  TEST  PERIOD 


Table  G-1 


RAW  AND  SUMMARIZED  FIELD  DATA  FOR  MANHOLE  A  (LINE  SEGMENT  AB) 


a 

Water 

Surface  In 

A  Water 

E  Water 

AT 

ZT 

Manhole 

Surface 

Surface 

Rate 

Time 

(min) 

(min) 

(Inches) 

(Inches) 

(Inches) 

(In/mln) 

0820 

5 

5 

38.25 

9.75 

9.75 

1.95 

0825 

5 

10 

48.0 

12.50 

22.25 

2.50 

0830 

5 

15 

60.5 

1.5 

23.75 

0.3 

0835 

5 

20 

62.0 

1.5 

25.25 

0.3 

0840 

5 

25 

63.5 

0.5 

25.75 

0.1 

0845 

15 

40 

63.75 

1.5 

27.25 

0.1 

0900 

16 

56 

65.25 

0.75 

28.0 

0.05 

0916 

66.0 

» 

15 

71 

0.5 

28.5 

0.03 

0931 

11 

82 

66.5 

0.5 

29.0 

0.045 

0942 

14 

96 

67.0 

0.5 

29.5 

0.036 

0956 

22 

118 

67.5 

0.5 

30.0 

0.020 

1018 

16 

134 

68.0 

0.0 

30.0 

0.0 

1034 

81 

215 

68.0 

0.5 

30.5 

0.006 

1155 

68.5 

®Water 

surface  as 

measured 

from  rim  of 

manhole. 

PORTRAYAL  OF  WATER  LOST  DURING  EXFILTRATION  TEST  PERIOD 


Table 

G-2 

RAW 

AND  SUMMARIZED  FIELD  DATA  FOR  MANHOLE  B 

aiNE  SEGMENT  BC) 

Water® 

Surface  in 

A  Water 

Z  Water 

AT 

ZT 

Manhole 

Surface 

Surface 

Rate 

Ime 

(min) 

(min) 

(inches) 

(inches) 

(inches) 

(in /min) 

905 

2 

2 

60.5 

3.0 

3.0 

1.5 

907 

1 

3 

63.5 

0.5 

3.5 

0.5 

908 

2 

5 

64.0 

0.5 

4.0 

0.25 

910 

4 

9 

64.5 

0.0 

4.0 

0.0 

914 

6 

15 

64.5 

0.0 

4.0 

0.0 

920 

5 

20 

64.5 

0.0 

4.0 

0.0 

925 

6 

26 

64.5 

0.0 

4.0 

0.0 

931 

14 

40 

64.5 

0.0 

4.0 

0.0 

945 

10 

50 

64.5 

0.0 

4.0 

0.0 

955 

22 

72 

64.5 

0.0 

4.0 

0.0 

017 

15 

87 

64.5 

0.0 

4.0 

0.0 

032 

83 

170 

64.5 

0.0 

4.0 

0.0 

155 

64.5 

Water 

surface 

as  measured  from  rim 

> 

of  manhole. 

G-4 

•.V 

1  “*•!  ■ 

-.-v 

•  r  .  • 

Bottom  of  Manhole 


LINE  SEGMENT  "CD"  PROFILE,  WATER  SURFACE  MEASUREMENTS  AND  GRAPHIC 
PORTRAYAL  OF  WATER  LOST  DURING  EXFILTRATION  TEST  PERIOD 


Table  G-3 


RAW  AND  SUMMARIZED  FIELD  DATA  FOR  MANHOLE  C  (LINE  CD) 


Water* 

Surface  in  A  Water 
AT  ZT  Manhole  Surface 

(min)  (min)  (inches)  (inches) 


Z  Water 
Surface 
(inches) 


Rate 
(in /min) 


Table  G-4 


RAW  AND  SUMMARIZED  FIELD  DATA  FOR  MANHOLE  D  (LINE  SEGMENT  DE) 


Water^ 


Surface  in 

A  Water 

I  Water 

AT 

IT 

Manhole 

Surface 

Surface 

Rate 

Time 

(min) 

(min) 

(Inches) 

(inches) 

(inches) 

(in/min) 

1010 

14 

14 

22.25 

2.0 

2.0 

0.14 

1024 

6 

20 

2k. 25 

0.5 

2.5 

0.08 

1030 

85 

105 

24.75 

2.75 

5.25 

0.03 

1155 

20 

125 

27.5 

1.0 

6.25 

0.05 

1215 

270 

395 

28.5 

1.5 

7.75 

0.006 

1645 

30.0 

• 

^ater 

surface  as 

measured 

from  rim  of 

manhole. 

Table  G-5 


DETERMINATION  OF  WATER  EXFILTRATION  RATES  IN  SELECTED  LINE  SEGMENTS 
OF  THE  INDUSTRIAL /STORM  DRAIN  LINE  AT  GEORGE  AIR  FORCE  BASE 


Line 

Segment 

Table/ 

Figure 

Reference 

Sum  of  Water 
Volume  Loss 
(ftVgal) 

Effective 

Time 

Interval 

(min) 

Effective 

Exf lltration  Rate 

(gpd) 

(gpd/ln.diam/f t) 

AB 

G-1 

31.93/238.8 

134 

2,570 

0.6 

BC 

G-2 

194.85/1457.5 

5 

419,800 

30.3 

CD 

G-3 

148.24/1108.8 

150 

10,645 

0.7 

DE 

G-4 

162.47/1215.3 

395 

4,430 

0.5 

^Contemporary  sewer  construction  specifications  call  for  an  allowable  inf 11- 
tratlon/exf lltration  rate  of  0.05  to  0.10  gallons  per  day  per  Inch  diameter 
per  foot  of  pipe  (or  approximately  250  to  500  gpd/ln.dlam. /mile) . 


Source:  Design  and  Construction  of  Sanitary  and  Storm  Sewers,  WPCF  Manual 
of  Practice  No.  9  (ASCE  Manuals  and  Reports  on  Engineering  Practice  No.  37), 
Water  Pollution  Control  Federation,  Washington,  D.C.  (1970). 


CALIFORNIA  COORDINATE  SYSTEM 

§  8801.  California  coordinate  system.  The  system  of  plane  coordinates  which 
has  been  established  by  the  United  States  Coast  and  Geodetic  Survey  for  de¬ 
defining  and  stating  the  positions  or  locations  of  points  on  the  surface  of  the 
earth  within  the  State  of  California  is  the  “  California  Coordinate  System.” 
(Added  Stats.  1953,  c.  108.  p  832.  §  (.) 

§  8802.  Division  of  state  into  zones;  area  included  in  each  of  the  zones  designated. 
For  the  purpose  of  the  use  of  the  California  Coordinate  System  the  State  is 
divided  into  seven  zones. 

The  area  in  the  following  counties  constitutes  Zone  I :  Del  Norte.  Hum¬ 
boldt,  Lassen,  Modoc.  Plumas,  Shasta,  Siskiyou,  Tehama,  and  Trinity. 

The  area  included  in  the  following  counties  constitutes  Zone  2;  Alpine, 
Amador,  Butte,  Colusa,  El  Dorado,  Glenn,  Lake.  Mendocino,  Napa.  Nevada, 
Placer,  Sacramento.  Sierra,  Solano,  Sonoma,  Sutter,  Yolo,  and  Yuba. 

The  areas  included  in  the  following  counties  constitutes  Zone  3:  Alameda, 
Calaveras,  Contra  Costa,  Madera,  Marin,  Mariposa,  Merced,  Mono,  San 
Francisco,  San  Joaquin,  San  Mateo,  Santa  Clara,  Santa  Cruz,  Stanislaus, 
and  Tuolumne. 

The  area  included  in  the  following  counties  constitutes  Zone  4:  Fresno, 
Inyo,  Kings,  Monterey,  San  Benito,  and  Tulare. 

The  area  included  in  the  following  counties  constitutes  Zone  5;  Kern. 
San  Bernardino,  San  Luis  Obispo,  Santa  Barbara,  and  Ventura. 

The  area  included  in  the  following  counties  constitutes  Zone  6:  Imperial, 
Orange,  Riverside,  and  San  Diego. 

The  area  included  in  Los  Angeles  County  constitutes  Zone  7.  (Added 
Stats.  1953.  c.  108,  p.  833,  §  I.) 


§  8803.  California  coordinate  system,  zone  I.  As  established  for  use  in  Zone  I. 
the  California  Coordinate  System  shall  be  named,  and  on  any  map  on  which 
it  is  used  it  shall  be  designated,  the  “California  Coordinate  System,  Zone  I.” 

The  California  Coordinate  System,  Zone  I ,  is  a  Lambert  conformal  pro¬ 
jection  of  the  Clarke  sphere  d  of  1866,  having  standard  parallels  at  north 
latitudes  40  degrees  (X)  minute  and  41  degrees  40  minutes,  along  which  paral¬ 
lels  the  scale  shall  be  exact.  The  point  of  control  of  coordinates  is  at  the  inter¬ 
section  of  the  meridian  122  degrees  00  minutes  west  longitude  with  the 


j  L'  -" 


parallel  39  degrees  20  minutes  north  latitude,  such  point  of  control  being 
given  the  coordinates:  x  (east)  =  2,000,000  feet  and  y  (north)  =  0  feet. 
(Added  Stats.  1953,  c.  108,  p.  833,  §  1.) 

§  8804.  California  coordinate  system,  zone  2.  As  established  for  use  in  Zone 

2,  the  California  Coordinate  System  shall  be  named,  and  on  any  map  on 
which  it  is  used  it  shall  be  designated,  the  “California  Coordinate  System, 
Zone  2.” 

The  California  Coordinate  System,  Zone  2,  is  a  Lambert  conformal  pro¬ 
jection  of  the  Clarke  spheroid  of  1866,  having  standard  parallels  at  north  lati¬ 
tudes  38  degrees  20  minutes  and  39  degrees  SO  minutes,  along  which  parallels 
the  scale  shall  be  exact.  The  point  of  control  of  coordinates  is  at  the  intersec¬ 
tion  of  the  meridian  122  degrees  00  minutes  west  longitude  with  the  parallel 
37  degrees  40  minutes  north  latitude,  such  point  of  control  being  given  the 
coordinates:  x  (east)  =  2,000,000  feet  and  y  (north)  =  0  feet.  (Added  Stats. 
1953,  c.  108,  p.  833,  §  1.) 

§  8805.  California  coordinate  system,  zone  3.  As  established  for  use  in  Zone 

3,  the  California  Coordinate  System  shall  be  named,  and  on  any  map  on  which 
it  is  used  shall  be  designated,  the  “California  Coordinate  System,  Zone  3." 

The  California  Coordinate  System,  Zone  3,  is  a  Lambert  conformal  pro¬ 
jection  of  the  Clarke  spheroid  of  1866,  having  standard  parallels  at  north  lati¬ 
tudes  37  degrees  04  minutes  and  38  degrees  26  minutes,  along  which  parallels 
the  scale  shall  be  exact.  The  point  of  control  of  coordinates  is  at  the  intersec¬ 
tion  of  the  meridian  120  degrees  30  minutes  west  longitude  with  the  parallel 
36  degrees  30  minutes  north  latitude,  such  point  of  control  being  given  the 
coordinates:  x  (east)=  2,000,000  feet  and  y  (north)  ^0  feet.  (Added  Stats. 
1953.  c.  108,  p.  833,  §  1.) 

§  8806.  California  coordinate  system,  zone  4.  As  established  for  use  in  Zone 

4,  the  California  Coordinate  System  shall  be  named,  and  on  any  map  on 
which  it  is  used  it  shall  be  designated,  the  “Calfornia  Coordinate  System, 
Zone  4.” 

The  California  Coordinate  System,  Zone  4,  is  a  Lambert  conformal  pro¬ 
jection  of  the  Clarke  spheroid  of  1866,  having  standard  parallels  at  north  lati¬ 
tudes  36  degrees  00  minutes  and  37  degrees  15  minutes,  along  which  parallels 
the  scale  shall  be  exact.  The  point  of  crntrol  of  coordinates  is  at  the  intersec¬ 
tion  of  the  meridian  119  degrees  00  minutes  west  longitude  with  the  parallel 
35  degrees  20  minutes  north  latitude,  such  point  of  control  being  given  the 
coordinates:  x  (east)  *  2,000,000  feet  and  y  (north)  =  0  feet.  (Added  Stats. 
1953,  c.  108,  p.  834,  §  1.) 

§  8807.  California  coordinate  system,  zone  5.  As  established  for  use  in  Zone  5, 
the  California  Coordinate  System  shall  be  named  and  on  any  map  on  which 
it  is  used  shall  be  designated,  the  “California  Coordinate  System,  Zone  5.” 

The  California  Coordinate  System,  Zone  5,  is  a  Lambert  conformal  pro¬ 
jection  of  the  Clarke  spheroid  of  1866,  having  standard  parallels  at  north  lati¬ 
tudes  34  degrees  02  minutes  and  35  degrees  28  minutes,  along  which  parallels 
the  scale  shall  be  exact.  The  point  of  control  of  coordinates  is  at  the  intersec-' 
tion  of  the  meridian  118  degrees  00  minutes  west  longitude  with  the  parallel 


33  degrees  30  minutes  north  latitude,  such  point  of  control  being  given  the 
coordinates:  x  (east)  =  2,000,(X)0  feet  and  y  (north)  =  0  feet.  (Added  Stats. 
1933,  c.  108,  p.  834,  §  I.) 

§  8808.  California  coordinate  system,  zone  6.  As  established  for  use  in  Zone  6, 
the  California  Coordinate  System  shall  be  named,  and  on  any  map  on  which 
it  is  used  it  shall  be  designated,  the  “  California  Coordinate  System,  Zone  6." 

The  California  Coordinate  System,  Zone  6,  is  a  Lambert  conformal  pro¬ 
jection  of  the  Clarke  spheroid  of  1 866,  having  standard  parallels  at  north  lati¬ 
tudes  32  degrees  47  minutes  and  33  degrees  S3  minutes,  along  which  parallels 
the  scale  shall  be  exact.  The  point  of  control  of  coordinates  is  at  the  intersec¬ 
tion  of  the  nteridian  116  degrees  IS  minutes  west  longitude  with  the  parallel 
32  degrees  10  minutes  north  latitude,  such  point  of  control  being  given  the 
coordinates:  x  (east)  =  2,000,000  feet  and  y  (north)  =  0  feet.  (Added  Stats. 
19S3,  c.  108,  p.  834,  §  1.) 

§8809.  California  coordinate  system,  zone  7.  As  established  for  use  in  Zone  7, 
the  California  Coordinate  System  shall  be  named,  and  on  any  map  on  which 
it  is  used  it  shall  be  designated,  the  “  California  Coordinate  System,  Zone  7.” 

The  California  Coordinate  System,  Zone  7,  is  a  Lambert  conformal  pro¬ 
jection  of  the  Clarke  spheroid  of  1866,  having  standard  parallels  at  north  lati¬ 
tudes  33  degrees  S2  minutes  and  34  degrees  2S  minutes,  along  which  parallels 
the  scale  shall  be  exact.  The  point  of  control  of  coordinates  is  at  the  intersec¬ 
tion  of  the  meridian  1 18  degrees  20  minutes  west  longitude  with  the  parallel 

34  degrees  08  minutes  north  latitude,  such  point  of  control  being  given  the 
coordinates:  x  (east)  =  4,186,692.38  feet  and  y  (north)  =  4,160,926.74  feet. 
(Added  Stats.  1933,  c.  108,  p.  834,  §  I.) 

§  8810.  What  plane  coordinates  consist  of.  The  plane  coordinates  of  a  point 
on  the  earth's  surface,  to  be  used  in  expressing  the  position  or  location  of  the 
point  in  the  appropriate  zone  of  this  system,  shall  consist  of  two  distances, 
expressed  in  feet  and  decimals  of  a  foot.  One  of  these  distances,  to  be  known 
as  the  “  x-coordinate,"  shall  give  the  position  in  an  east-and-west  direction 
from  the  Y  axis;  the  other,  to  be  known  as  the  “ y-coordinate,”  shall  give  the 
position  in  a  north-and-south  direction  from  the  X  axis.  The  Y  axis  of  any 
zone  shall  be  parallel  with  the  meridian  passing  through  the  point  of  control 
of  that  zone.  The  X  axis  of  any  zone  shall  be  at  right  angles  to  the  meridian 
which  passes  through  the  point  of  control  of  that  zone.  (Added  Stats.  1933, 
c.  108,  p.  833,  §  1.) 

§  8811.  Depending  upon  and  conformity  with  plane  coordinates  of  triangulation 
and  traverse  stations  of  United  States  Coast  and  Geodetic  Survey  within  state. 
The  plane  coordinates  of  a  point  in  any  zone  shall  be  made  to  depend  upon 
and  conform  with  the  plane  coordinates  of  the  triangulation  and  traverse 
stations  of  the  United  States  Coast  and  Geodetic  Survey  within  the  State  of 
California,  as  those  coordinates  shall  be  determined  to  conform  with  the  pro¬ 
visions  of  this  chapter.  (Added  Stats.  1933,  c.  108,  p.  833,  §  I.) 

§  8812.  Survey  extending  from  one  zone  into  another;  positions  delineated; 
naming  zone  used.  If  the  survey  of  any  parcel  of  land  extends  from  one  co¬ 
ordinate  zone  into  another,  the  positions  of  all  points  delineated  upon  the 


map  thereof  may  be  referred  to  either  of  these  zones.  The  zone  which  is  used 
shall  be  specifically  named  in  the  title  upon  the  map.  (Added  Stats.  1933,  c. 
108,  p.  835,  §  1.) 

§  8813.  Manner  of  marking  position  of  California  coordinate  system;  require* 
ments  of  survey  or  map.  The  position  of  the  California  Coordinate  System 
shall  be  as  marked  on  the  ground  by  triangulation  or  traverse  stations  whose 
geodetic  positions  have  been  rigidly  adjusted  on  the  North  American  datum 
of  1927  and  established  in  conformity  with  the  standards  adopted  by  the 
United  States  Coast  and  Geodetic  Survey  for  first-order  and  second-order 
work,  and  whose  coordinates  have  been  computed  on  the  system  defined.  Any 
survey  or  map  purported  to  be  based  on  the  California  Coordinate  System 
shall  have  established  connections  to  at  least  two  of  such  stations.  (Added 
Stats.  1933,  c.  108,  p.  833,  §  1,  as  amended  Stats.  1933,  c.  833,  p.  2182,  §  2.) 

HISTORICAL  NOTE 

The  1953  amendment  relocated  in  the  first  sentence  the  phrase  “whose  geodetic 
positions  have  been  rigidly  adjusted  on  the  North  American  datum  of  1927.“  Previ¬ 
ously  the  phrase  followed  the  reference  to  standards  for  first-order  and  second-order 
work. 

The  1933  amendatory  act. in  section  I  thereof,  made  a  similar  amendment  to  Slats. 
1947,  c.  1307,  p.  2845,  §  5. 

Section  3  of  the  1953  amendatory  act  read;  “Section  2  of  this  act  becomes  op¬ 
erative  only  if  Division  8  of  the  Public  Resources  Code  is  enacted  by  the  Legislature 
at  its  1933  Regular  Session,  and  in  such  case  at  the  same  time  as  said  Division  8 
takes  effect,  atwhich  lime  Section  3  of  Chapter  1307  of  the  Statutes  of  1947,  as  amen¬ 
ded  by  this  act,  is  repealed." 

§  8814.  Requirements  of  map,  survey,  conveyance  or  other  instrument  to  consti¬ 
tute,  when  recorded,  constructive  notice,  reference  to  recorded  data  controlling 
in  case  of  conflict.  Any  map.  survey,  conveyance  or  other  instrument  delin¬ 
eating,  or  affecting  the  title  to.  real  property  which  delineates,  describes  or 
refers  to  such  property,  or  any  part  thereof,  by  reference  to  coordinates  based 
on  the  California  Coordinate  System  shall,  in  order  to  constitute,  when  re¬ 
corded,  constructive  notice  thereof  under  the  recording  laws,  also  delineate, 
describe  or  refer  to  such  property,  or  such  part  thereof,  by  reference  to  data 
appearing  of  record  in  any  office  the  records  of  which  constitute  constructive 
notice  under  the  recording  laws,  sufficient  to  identify  it  without  recourse  to 
such  coordinates;  and  in  case  of  conflict  between  them  the  references  to  such 
recorded  data  shall  be  controlling.  (Added  Stats.  1953,  c.  1 195,  p.  2710.  §  2.) 

HISTORICAL  NOTE 

Former  section  8814.  added  by  Stats.  1953,  c.  108,  p.  835.  5  1.  repealed  by  Slats. 
1953,  c.  1 195,  p.  2710.  S  I.  read:  “  If  any  instrument  affecting  the  title  to  real  properly 
contains  a  reference  to  a  point  or  line  established  in  accordance  with  the  California 
Coordinate  System  of  Surveying  and  also  a  reference  to  a  point  or  line  established 
with  reference  to  data  appearing  of  record  in  the  county  recorder's  office,  in  a 
manner  which  will  cause  a  conflict  in  position,  the  reference  to  the  point  or  line 
established  with  reference  to  recorded  data  is  controlling.” 


§  8815.  Use  of  term  limited  to  coordinates  based  on  California  coordinate  system 
The  use  of  the  term  “  California  Coordinate  System  "  on  any  map  or  in  any 
held  notes  referring  to  the  system  shall  be  limited  to  coordinates  based  on  the 
California  Coordinate  System  as  defined  in  this  chapter.  (Added  Stats.  1953, 
c.  108,  p.  836,  §  1.) 

§  8816.  Use  of  system  optional.  The  use  of  the  California  Coordinate  System 
by  any  person,  corporation,  or  governmental  agency  engaged  in  land  sur¬ 
veying  or  mapping  is  optional.  (Added  Stats.  1953,  c.  108,  p.  836,  §  1.) 
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1.0  FIELD  SAMPLE  CUSTODY 
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Chaln  of  custody  procedures  were  employed  with  all  collected  groundwater  sam¬ 
ples  in  the  project.  An  example  of  the  chain  of  custody  form  currently  being 
used  by  SAIC  is  shown  in  Figure  I-l.  The  procedures  are  straight  forward  and 
follow  common  sense  rules.  A  brief  summary  of  the  salient  features  is  pre¬ 
sented  below. 

When  the  sample  was  Initially  taken,  it  was  logged,  identified,  and  labeled. 
This  Included  at  least  the  site,  depth  of  sample,  sample  type,  date,  time,  and 
sampling  person.  The  field  sampling  person  has  primary  responsibility  for  pro¬ 
per  maintenance  of  the  sample  in  the  field.  When  the  samples  were  shipped  to 
the  laboratory,  SAIC  prepared  and  packed  all  samples  in  ice,  sealed  the 
coolers,  and  transferred  the  samples  to  the  airline  freight  forwarding  com¬ 
pany.  Signatures  of  the  freight  personnel  at  each  shipping  or  transfer  point 
were  required.  When  the  sample  arrived  at  the  lab,  designated  personnel 
received  the  samples,  asked  the  delivery  person  for  a  sign  off  on  the  condi¬ 
tion  of  the  shipment,  and  then  began  the  preparation  process  for  each  sample 
until  analysis.  Upon  receipt  at  the  lab  all  samples  were  logged  into  the  lab¬ 
oratory  chain  of  custody  and  tracking  system. 

Once  the  samples  have  been  analyzed,  any  remaining  unanalyzed  sample  aliquots 
are  kept  in  the  laboratory  tracking  system  until  the  end  of  the  project. 
Final  extracts  or  solutions  used  in  the  analytical  process  are  also  logged 
into  the  tracking  system  and  stored  in  controlled  access  freezers  and  coolers 
throughout  the  life  of  the  project.  At  the  end  of  the  project,  SAIC  will  seek 
instructions  from  the  USAF  on  the  final  disposition  of  the  samples.  If  after 
120  days  from  the  end  date  of  the  project  instructions  have  not  been  received, 
SAIC  will  dispose  of  the  samples  in  an  appropriate  manner. 


2.0  LABORATORY  SAMPLE  CUSTODY 


Sample  custody  is  maintained  at  SAIC's  analytical  laboratory  through  the  use 
of  several  tracking  systems  designed  to  protect  sample  integrity.  Mechanisms 
utilized  to  ensure  sample  integrity  Include  formal  chain  of  custody  documenta¬ 
tion,  locked  sample  storage,  analysis  request  forms,  and  routine  sample  status 
review  by  laboratory  and  program  managers. 

For  programs  not  requiring  field  collection  by  SAIC  personnel,  the  sample 
tracking  system  will  be  initiated  immediately  upon  receipt  at  SAIC's  analyti¬ 
cal  facility.  An  overview  of  the  sample  tracking  and  chain  of  custody  proce¬ 
dure  to  be  used  is  presented  in  the  flow  diagram  illustrated  in  Figure  1-2. 
This  procedure  includes  the  following  components: 
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Upon  arrival  all  samples  are  inspected  to  Insure  that  each  sample  is 
Intact.  This  inspection  will  include  examination  of  sample  seals 
(when  stringent  chain  of  custody  is  required)  and  anomalies  Are 
noted  in  the  SAIC  sample  log  book,  chain  of  custody  form  and  the 
client  is  alerted. 
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2.  Each  sample  Is  assigned  a  unique  SAIC  sample  Identification  number 
(cross-coded  with  the  project's  field  numbering).  Sample  identifi¬ 
cation  information  is  kept  in  a  bound  log  book  and  this  ID  number  is 
used  to  track  sample  location  and  status  throughout  the  analytical 
facility. 

3.  When  formal  chain  of  custody  is  required,  the  chain  of  custody  docu¬ 
ment  is  initiated  when  the  sample  is  relinquished  by  the  courier  to 
the  laboratory  for  analysis. 

4.  The  field  chain  of  custody  document  is  completed  and  carbon  copies 
are  returned  to  the  appropriate  party(s). 

3.  The  following  information  is  recorded  in  the  SAIC  sample  log  book: 
sample  origin,  customer  and  project  information,  time  and  date  of 
receipt,  sample  type,  analysis  required,  preservatives,  and  perti¬ 
nent  comments. 

6.  After  the  sample  is  logged  in  and  chain  of  custody  is  initiated,  an 
internal  chain  of  custpdy/tracklng  document  is  generated. 

7.  This  internal  chain  of  custody  document  (Figure  1-3)  requires  that 
the  sample  be  formally  relinquished  by  one  party  and  accepted  by  the 
other  at  each  step  of  the  analytical  process.  This  document  accom¬ 
panies  the  sample  through  each  step  of  the  analytical  process. 

8.  While  within  SAIC's  laboratory,  sample  integrity  is  maintained 
through  the  use  of  locked  storage  areas.  Samples  remain  in  locked 
storage  areas  except  when  actively  involved  in  the  analytical 
process. 

9.  When  analytical  activities  are  completed,  internal  and  external 
chain  of  custody  documents  are  completed  and  filed  in  the 
appropriate  contract  file. 

10.  According  to  contract  requirements,  sample  remains  are  either 
archived  in  locked  storage  areas  or  disposed  of  properly. 

11.  A  formal  record  is  kept  on  archived  samples  until  ultimate  disposi¬ 
tion  is  determined. 


In  addition  to  the  external  and  internal  chain  of  custody  documents,  analysis 
request  forms  (see  Figure  1-4)  are  utilized  to  further  control  sample  flow  and 
facilitate  tracking  within  the  analytical  facility.  Within  each  functional 
lab  unit,  the  laboratory  manager  is  responsible  for  maintaining  sample  inte¬ 
grity,  fulfilling  chain  of  custody  requirements,  scheduling  sample  flow,  and 
tracking  sample  status.  These  activities  are  facilitated  through  the  use  of 
the  above  referenced  documents  and  formal  laboratory  notebooks. 

All  laboratory  personnel  are  required  to  maintain  permanent  laboratory  note¬ 
books  which  document  all  activities  associated  with  the  analytical  process. 
Laboratory  notebooks  are  the  fundamental  record  of  each  staff  member  and  are 
bound  pre-numbered  volumes.  The  WA  officer  assigns  these  notebooks,  stores 
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INTERNAL  CHAIN  OF  CUSTODY  FORM 


v.'  v -•  :••  /  -  N 


1-5 


Figure  1-4 

INTERNAL  ANALYSIS  REQUEST  FORM 
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full  ones,  logs  location  of  notebooks  and  dates  of  use,  and  reviews  them  regu¬ 
larly.  Several  rules  govern  the  use  of  the  these  notebooks: 

1.  Only  assigned  lab  notebooks  are  used  for  record-keeping  related  to 
project  work. 

2.  All  writing  must  be  legible  and  In  Ink,  and  all  numbers  must  be 
clear.  Errors  are  crossed  out  with  single  lines  rather  than  by 
erasing  or  over-writing.  All  entries  must  be  dated. 

3.  The  first  one  or  two  pages  are  left  blank  for  a  Table  of  Contents  to 
be  filled  In  as  project  tasks  are  completed. 

4.  Project  goals  are  Included  as  are  plans  for  achieving  them.  Includ¬ 
ing  specific  references,  considering  that  another  person  might  have 
to  write  a  report  with  only  the  Information  In  a  notebook.  Efforts 
are  made  to  be  as  specific  as  possible,  avoiding  the  assumption  that 
another  person  who  reads  a  description  will  understand  Information 
that  Is  not  available. 

5.  All  relevant  Information  Is  Included  (e.g.,  the  manufacturer  and  lot 
number  of  a  chemical,  the  specific  procedure  used  for  each  sample 
preparation  and  analysis.  Instrumental  conditions,  etc.). 

6.  All  tables  and  graphs  are  labeled  clearly  and  any  abbreviations 
explained.  Terms  used  In  equations  are  defined.  No  loose  papers 
are  Included. 

7.  If  any  data  are  determined  to  be  invalid,  reasons  are  indicated. 

8.  Draw  appropriate  conclusions  following  the  completion  of  laboratory 
experiments,  stating  reasons  for  the  conclusions. 

9.  When  work  Is  continued  In  another  notebook,  the  number  of  the  second 
notebook  Is  written  In  the  first  notebook  and  vice  versa. 

When  each  analysis  Is  complete,  the  analyst  will  review  data  relative  to  cor¬ 
relative  QA/QC  results  and/or  make  comparisons  with  other  analysts'  results  on 
similar  samples.  The  analyst  Is  usually  the  first  to  notice  unusual  results 
at  the  Individual  parameter  level  (spiked,  duplicates,  standards,  etc.).  If 
any  problem  Is  detected,  the  analyst  will  consult  with  the  Project  Manager  and 
the  Division's  QA  officer  regarding  needs  for  retesting  or  to  discuss  the  use 
of  an  alternative  procedure. 

A  second  check  at  the  Individual  parameter  level  Is  performed  by  the  Investi¬ 
gator  responsible  for  Interpreting  and/or  reporting  the  results.  The  chemist 
checks  QA/QC  results  (control  chart  adherence,  reference  samples,  blanks, 
spikes  and  duplicates)  from  the  raw  data  and  sample  results  through  calcula¬ 
tions  to  the  final  reported  value.  If  results  are  unsatisfactory,  the  analyst 
Is  Informed  and  retesting  Is  scheduled  (either  by  the  original  analyst  or  a 
third  party  analyst)  or  other  means  of  rectifying  the  situation  are  Imple¬ 
mented. 


Finally,  the  Division's  QA  officer  reviews  the  analytical  results  as  a  whole 
from  the  raw  data  with  emphasis  on  blanks,  precision  and  accuracy  data,  signi¬ 
ficant  figures,  and  the  overall  "sense**  of  the  results  and  their  Interrelation¬ 
ships.  Any  problems  are  referred  to  the  analyst  and  Program  Manager  for  reso¬ 
lution  to  the  satisfaction  of  the  QA  officer. 


1.0  SAFETY  PLAN 


1.1  PURPOSE 


The  purpose  of  this  safety  plan  Is  to  summarize  the  procedures  used  by  Science 
Applications  International  Corporation  (SAIC)  to  accomplish  the  USAF 
Installation  Restoration  Program  Phase  II  field  survey  at  George  AFB, 
California.  This  plan  Is  Intended  to  apply  to  SAIC,  subcontractors  to  SAIC, 
and  employees  of  other  firms  working  under  the  technical  direction  of  SAIC  at 
the  site  of  the  Investigation.  It  has  been  prepared  In  recognition  of  and  Is 
consistent  with  the  1  December  1983  Contractor  Safety  Plan  as  prepared  by  HQ, 
831st  Air  Division  (TAC)  at  George  AFB.  A  copy  of  the  USAF  Safety  Plan  Is 
attached. 

1.2  WORK  DESCRIPTION 


The  work  to  be  performed  will  determine  whether  or  not  environmental  contami¬ 
nation  has  resulted  from  waste  disposal  practices  at  George  AFB,  California 
and  should  contamination  be  found  estimates  of  the  magnitude  and  extent  of  the 
contamination  will  be  provided. 

1.3  TECHNICAL  EFFORT 


A  magnetometer  survey  will  be  performed  In  the  Southeast  Disposal  Area  (Sites 
L-l,  L-2,  M-2,  L-3).  The  results  of  this  Investigation  will  be  used  to  locate 
the  three  downgradlent  monitoring  wells  to  be  Installed. 

Three  groundwater  monitoring  wells  shall  be  Installed  hydraulically  downgradl¬ 
ent  of  the  Southeast  Disposal  Area.  The  exact  locations  of  the  wells  shall  be 
determined  from  the  results  of  the  magnetometer  survey.  Standard  penetration 
tests  and  split  spoon  sampling  shall  be  done  as  borings  are  made.  Monitoring 
wells  will  be  Installed  In  the  borings.  Wells  will  be  developed,  water  levels 
measured  and  water  samples  shall  be  taken. 

Groundwater  samples  from  the  northeast  and  southeast  disposal  areas  shall  be 
analyzed  for  oils  and  greases,  phenols,  total  organic  carbon  (TOC),  chromium, 
lead,  silver,  purgeable  halocarbons,  purgeable  aromatics,  DDT  and  chlordane. 
Water  samples  taken  from  the  central  disposal  area  monitoring  well  shall  be 
analyzed  for  oils  and  greases,  TOC  and  polychlorinated  biphenyls.  All  soil 
samples  will  be  analyzed  for  oils  and  greases. 

1.4  ACCIDENT  PREVENTION 


All  on-slte  project  personnel  will  read  and  maintain  a  copy  of  this  safety 
plan  and  safety  precautions.  All  on-site  personnel  will  be  Instructed  as  to 
avoidance  of  recognized  hazards  prior  to  beginning  work  on  the  job  site. 
Safety  meetings  will  be  held  to  Identify  and  evaluate  possible  hazards  and 
problems  before  the  start  of  work. 

SAIC  corporate  policy  B-19-1  states: 

"The  personal  and  collective  safety  and  health  of  all  employees  of  this 
company  Is  of  primary  Importance.  The  prevention  of  occupationally 


(work-related)  caused  Injuries  and  illnesses  is  of  such  consequence 
that  it  shall  be  given  precedence  over  operating  productivity. 


"Safety  shall  be  practiced  by  all  personnel  at  all  times.  Only  safe 
methods  and  equipment  shall  be  used. 

"It  is  the  company's  intent  to  always  maintain  effective  standards  for 
guarding  against  injuries  and  Illnesses  while  on  the  job.  To  be  suc¬ 
cessful,  proper  attitudes  toward  the  prevention  of  injuries  and  ill¬ 
nesses  on  the  part  of  all  employees  is  required.  Success  in  all  safety 
and  health  matters  also  depends  upon  cooperation  among  the  company,  its 
supervisors,  and  all  employees,  and  also  between  each  employee  and  fel¬ 
low  workers.  Only  through  such  cooperative  attitudes  and  efforts  can  a 
safety  record  in  the  best  Interest  of  all  be  established  and  preserved. 

"Our  safety  and  health  program  is  designed  to  reduce  the  number  of 
injuries  and  Illnesses  to  a  minimum.  Our  goal  is  zero  accidents, 
injuries  and  Illnesses." 

In  an  effort  to  protect  our  employees  the  following  standards  will  be  met: 

•  All  employees  shall  follow  safe  practices,  use  personal  protective 
equipment  as  required,  render  every  possible  aid  to  safety  opera¬ 
tions,  and  report  all  unsafe  conditions  or  practices. 

•  Work  shall  be  well  planned  and  supervised  to  prevent  injuries. 

•  All  employees  shall  be  given  frequent  accident  prevention  instruc¬ 
tions. 

•  Supervisors  shall  insist  on  employees  observing  and  obeying  every 
rule,  regulation,  and  order  as  is  necessary  for  the  safe  conduct  of 
the  work. 

•  All  unsafe,  unhealthy,  or  hazardous  conditions  or  places  shall  be 
immediately  placed  off  limits,  out  of  order,  etc.,  and  then  promptly 
removed  or  corrected. 

•  No  one  shall  knowingly  be  permitted  or  required  to  work  with 
impaired  ability  or  alertness  caused  by  fatigue,  illness  or  other 
factors  such  that  the  employee  or  others  may  be  exposed  to  accidents 
or  injury. 

•  No  one  will  be  allowed  on  the  job  while  under  the  influence  of 
intoxicating  liquor  or  drugs. 

•  Horseplay,  scuffling  and  other  acts  which  have  or  tend  to  have  an 
adverse  influence  on  the  safety  or  well-being  of  employees  are 
prohibited. 

•  Crowding  or  pushing  when  boarding  or  leaving  any  vehicle  or  other 
conveyance  is  prohibited. 


•  Employees  shall  be  alert  to  see  that  all  guards  and  other  protective 
devices  are  In  their  proper  places  and  adjusted  to  operation  equip¬ 
ment  and  shall  report  deficiencies  promptly. 

•  Workers  shall  not  hanc.  a  or  tamper  with  any  tools,  equipment, 
machinery,  or  facilities  not  within  the  scope  of  their  duties, 
unless  they  are  thoroughly  qualified  and  have  received  Instructions 
from  their  supervisor. 

•  All  injuries  shall  be  reported  promptly,  so  that  arrangements  can  be 
made  for  medical  or  flrst-ald  treatment. 

•  When  lifting  heavy  objects,  use  the  large  muscles  of  the  leg  Instead 
of  the  smaller  muscles  ^f  the  back. 

•  When  Involved  In  activities  such  as  welding,  carpentry,  etc.,  pro¬ 
tect  the  eyes  at  all  times  through  the  proper  use  of  goggles,  hoods, 
etc. 

•  Know  where  you  are  going  and  how  you  are  going  to  get  there.  Look 
before  you  move. 

•  Watch  out  for  others;  they  may  not  be  aware  of  what  you  are  doing  or 
where  you  are  going. 

•  Wash  thoroughly  after  handling  Injurious  or  poisonous  substances, 
and  follow  all  special  Instructions  from  authorized  sources.  Hands 
should  be  thoroughly  cleaned  just  prior  to  eating. 

•  Loose  or  frayed  clothing,  dangling  ties,  finger  rings,  etc.,  shall 
not  be  worn  near  moving  machinery  or  other  sources  of  entanglement. 

•  Apparatus,  tools,  equipment  and  machinery  shall  not  be  repaired  or 
adjusted  while  In  operation,  nor  shall  oiling  of  moving  parts  be 
attempted,  except  on  equipment  that  Is  designed  or  fitted  with  safe¬ 
guards  to  protect  the  person  performing  the  work. 

•  Use  common  sense.  If  you  do  not  know,  don't  do  It. 

1.5  OBSERVANCE  OF  USAF  REGULATIONS 

SAIC  and  Its  subcontractors  will  observe  and  cooperate  with  all  base  regula¬ 
tions  regarding  access,  vehicle  operation,  personal  conduct,  etc.  while  on 
base.  Specifically:  (1)  all  personnel  will  obtain  passes  to  enter  base  pro¬ 
perty  and  will  check  In  and  out  through  base  guard  stations,  (2)  all  vehicles 
used  on  site  will  carry  current  registration  and  inspection  information,  and 
(3)  all  vehlcle/equlpment  operators  will  carry  valid  driver/operator  licenses. 

1.6  SANITATION 


Drinking  water  will  be  obtained  from  local  culinary  sources  and  dispensed  from 
cooler  cans  and  disposable  paper  cups.  Every  effort  will  be  made' to  establish 
and  maintain  sanitary  job  conditions. 


1.7  FIRST  AID  AND  MEDICAL  FACILITIES 

SAIC  and  its  subcontractors  will  have  available  first  aid  kits  for  treatment 
of  minor  Injuries.  All  on  site  project  personnel  will  be  made  familiar  with 
the  location  and  Instructions  to  the  nearest  emergency  medical  care  facility 
should  emergency  treatment  be  required. 

1.8  ACCIDENT  REPORTING 

Accidents  will  be  reported  within  one  hour.  All  required  accident  report 
forms  will  be  promptly  completed. 


2.0  SAFETY  PRECAUTIONS 


2.1  MAGNETOMETER  SURVEY 

A.  Only  qualified  personnel  with  related  field  experience  will  be  used  for 
this  work. 

B.  All  drivers  will  have  a  valid  driver's  license. 

C.  Personal  clothing  standards  will  be  enforced.  Minimum  requirements  are 
listed  below. 

1.  Short  sleeve  shirt 

2.  Long  trousers 

3.  Leather  boots  or  work  shoes  or  other  appropriate  protective  shoes 
or  boots.  Canvas  shoes,  tennis  or  deck  shoes  are  not  acceptable. 

4.  Hard  hats  are  optional  since  this  Is  not  a  construction  activity 
and  will  not  take  place  In  construction  areas. 

D.  The  field  crew  chief  or  geophysicist  in  charge  on  the  site  will  be  the  job 
site  safety  officer  and  will  be  responsible  for  crew  safety. 

E.  All  personnel  will  be  familiar  with  the  location  of  the  nearest  emergency 
medical  facility  as  well  as  direct  routes  to  that  facility. 

2.2  DRILLING  ACTIVITIES 

A.  Only  qualified  personnel  with  related  field  experience  will  be  used  for 
this  work. 

B.  All  drivers  will  have  a  valid  driver's  license. 

C.  Personal  clothing  standards  will  be  enforced.  Minimum  requirements  are 
listed  below. 

1.  Short  sleeve  shirt 

2.  Long  trousers 

3.  Safety  toe  leather  boots  or  work  shoes  or  other  appropriate 
protective  shoes  or  boots.  Canvas  shoes,  tennis  or  deck  shoes  are 
not  acceptable. 

4.  Hard  hats  will  be  required  since  this  is  a  construction  activity 
and  will  take  place  on  and  around  overhead  heavy  equipment. 

5.  Hearing  protection  In  the  form  of  either  disposable  foam  earplugs, 
reusable  rubber  earplugs  or  earmuff  type  noise  attenuators. 

D.  JRB's  field  geologist  or  project  manager  will  be  on  site  and  will  be  the 
job  site  safety  officer  responsible  for  crew  safety. 

E.  All  personnel  will  be  familiar  with  the  location  of  the  nearest  emergency 
medical  facility  as  well  as  direct  routes  to  that  facility. 


2.3  WELL  DEVELOPMENT  AND  FLUSHING  ACTIVITIES 


2.3.1 


Persons  designated  to  develop  and  flush  monitoring  wells  will  be  Instructed 
regarding  the  potential  health  and  safety  hazards  associated  with  the  work 
prior  to  commencing  field  activities.  Specifically,  the  following  topics  will 
be  covered  In  the  training  session: 


A.  Potential  routes  of  contact  with  toxic  and/or  corrosive  substances. 


1.  Skin  contact/adsorption 

2.  Eye  contact 

3.  Inhalation 

4.  Ingestion 


B.  Types,  proper  use,  limitations  and  maintenance  of  applicable  protective 
clothing  and  equipment. 


1.  Safety  helmet 

2.  Hearing  protection 

3.  Chemical  goggles 

4.  Impervious /chemical  resistant  gloves 

5.  Impervious/chemical  resistant  safety-toe  boots 

6.  Impervious  body  coverings  (aprons,  blouse,  trousers) 


C.  Respiratory  protection  using  half-faceplece  air  purifying  respirator  with 
replaceable  filter  cartridges. 


1.  Hierarchy  of  protective  controls:  engineered,  administrative, 

work  practice,  personal  protective  clothing  and  equipment. 

2.  Forms  of  respiratory  protection:  air  purifying  (dlsposal/reus- 

able),  air  supplied,  self  contained. 

3.  Selection  of  respiratory  protection  based  on  hazard:  dust,  fume, 
mist,  gas.  Irritant,  poor  warning  properties. 

4.  NIOSH  certlf Icatlon/approval  of  respiratory  protection  equipment. 

5.  Medlcal/physlcal  fitness  to  wear  respiratory  protection. 

6.  Reporting  of  accidents  and  availability  of  medical  assistance. 


2.3.2  Protective  Clothing  and  Equipment 


All  development  and/or  flushing  of  monitoring  wells  will  be  performed  by  per¬ 
sons  garbed  In  the  following  minimum  protective  Items: 


1.  Long  sleeve  shirt 

2.  Long  trousers 

3.  Leather  boots,  work  shoes  or  other  appropriate  protective  shoes  or 
boots.  Canvas  shoes,  tennis  or  deck  shoes  are  not  acceptable. 

4.  Hearing  protection  In  the  form  of  either  disposable  foam  earplugs, 
reusable  rubber  earplugs  or  earmuff  type  noise  attenuators  when 
using  generators  or  compressors. 

5.  Impervious/chemical  resistant  gloves  shall  be  worn  when  hand¬ 
balling  monitoring  wells. 

6.  Hard  hats  are  optional  since  this  Is  not  a  construction  activity 
and  will  not  take  place  In  construction  areas. 
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2.3.3  Work  Practices 


All  development  and/or  flushing  activities  will  be  conducted  by  persons  wear¬ 
ing  at  least  the  minimum  protective  items  listed  above. 

Field  personnel  will  stand  upwind  from  discharge  ports  or  hoses  when  using 
mechanical  methods  of  development  and/or  flushing. 

Odorous  water  conditions  will  result  in  donning  of  organic  vapor/acid  gas  res¬ 
piratory  protection. 

All  equipment  used  in  well  development  and/or  flushing  will  be  cleaned  and 
rinsed  with  fresh  water  before  being  used  in  another  well. 

No  food  will  be  consumed  at  the  well  site.  Field  personnel  must  wash  thor¬ 
oughly  after  participating  in  well  development  and/or  flushing  activities. 
Hands  and  face  should  be  thoroughly  cleaned  Just  prior  to  eating. 

2.4  COLLECTION  AND  HANDLING  OF  SPLIT  SPOON  SAMPLES  AND/OR  DRILLING  SAMPLES 

2.4.1  Safety  Training 

Persons  designated  to  collect  or  handle  split  spoon  soil  samples  will  be 
Instructed  regarding  the  potential  health  and  safety  hazards  associated  with 
the  work  prior  to  commencing  field  activities.  Specifically,  the  following 
topics  will  be  covered  in  the  training  session: 

A.  Potential  routes  of  contact  with  toxic  and/or  corrosive  substances. 

1.  Skin  contact/adsorption 

2.  Eye  contact 

3.  Inhalation 

4.  Ingestion 

B.  Types,  proper  use,  limitations  and  maintenance  of  applicable  protective 
clothing  and  equipment. 

1.  Safety  helmet 

2.  Chemical  goggles 

3.  Impervious/chemical  resistant  gloves 

4.  Impervious/chemical  resistant  safety-toe  boots 

5.  Impervious  body  coverings  (aprons,  blouse,  trousers) 

C.  Respiratory  protection  using  half-facepiece  air  purifying  respirator  with 
replaceable  filter  cartridges. 

1.  Hierarchy  of  protective  controls:  engineered,  administrative, 

work  practice,  personal  protective  clothing  and  equipment. 

2.  Forms  of  respiratory  protection:  air  purifying  (disposal/ reus¬ 

able),  air  supplied,  self  contained. 

3.  Selection  of  respiratory  protection  based  on  hazard:  dust,  fume, 
mist,  gas,  irritant,  poor  warning  properties. 

4.  NIOSH  certification/approval  of  respiratory  protection  equipment. 

5.  Medical/physical  fitness  to  wear  respiratory  protection. 
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D.  Reporting  of  accidents  and  availability  of  medical  assistance. 
2.4.2  Protective  Clothing  and  Equipment 


All  sample  collection  work  will  be  performed  by  persons  garbed  In  the  follow¬ 
ing  minimum  protective  Items: 

1.  Long  sleeve  shirt 

2.  Long  trousers 

3.  Chemical  resistant/impervious  boots 

4.  Gauntlet  style,  chemical  resistant/impervious  gloves 

5.  Chemical  eye  goggles  or  face  shield 

Depending  on  soil  or  groundwater  properties,  site  conditions  and  weather,  other 
Items  may  be  used  for  supplemental  protection.  Such  Items  may  Include: 

1.  Respiratory  (half-facepiece,  air  purifying) 

2.  Impervious  apron 

3.  Impervious  work  blouse  and/or  trousers 
2.4.3  Work  Practices  During  Sampling 

All  sampling  activities  will  be  conducted  by  persons  wearing  at  least  the 
minimum  protective  Items  listed  above. 

Field  personnel  will  stand  upwind  from  the  sampling  location  and  upwind  from 
extracted  samples  during  their  handling. 

Odorous  soil,  water  or  site  conditions  will  result  In  donning  of  organic 
vapor/acld  gas  respiratory  protection.  Similarly,  dusty  site  or  soil  sample 
conditions  will  result  In  donning  particulate  filter  type  respirators. 

Soil  or  water  samples  which  display  contamination  will  be  removed  from  the 
site  In  suitable  sealed  sample  containers  for  analysis  and  eventual  disposal. 

Sample  containers  will  be  resistant  to  solution  and  breakage,  and  they  must 
have  a  leakproof  seal.  If  any  of  these  conditions  are  not  satisfied,  the 
container  should  not  be  used. 

Reagents  used  for  sample  preservation  and  solvents  used  for  cleaning  bailers, 
etc.  shall  be  stored  In  approved  clearly  labelled  containers  with  appropriate 
warning  labels. 

Pipettes  used  for  delivery  of  reagents  for  sample  preservation  shall  be  dedi¬ 
cated  to  specific  reagents  and  must  be  cleaned  and  rinsed  before  storage  after 
sampling. 

No  food  will  be  consumed  at  the  well  site.  Field  personnnel  must  wash 
thoroughly  after  handling  caustic,  acidic,  corrosive  or  hazardous  substances. 
Personnel  shall  follow  all  special  Instructions  on  decontamination  from  author¬ 
ized  sources.  Hands  and  face  should  be  thoroughly  cleaned  just  prior  to 
.eating. 


2.4.4  Equipment,  Personal  and  Site  Hygiene 


Punctured,  Internally  contaminated,  cracked,  stubbornly  soiled,  protective 
Items  will  be  disposed  of  In  sealed  plastic  bags. 

Paper,  rags,  and  other  disposables  used  on  site  or  In  equipment/sample  con¬ 
tainer  clean  up  will  be  disposed  of  In  sealed  plastic  bags. 

Gloves,  boots,  other  protective  coverings  and  sampling  equipment  will  be  rinsed 
with  clean  water  at  the  site  before  eating,  drinking  and  at  the  conclusion  of 
each  day's  activities.  Respirators,  If  worn,  will  be  used  during  the  rinse 
down  activity. 

Where  visual  observation  of  cuttings  or  detected  odors  show  contamination, 
personal  protective  Items  will  be  placed  In  clean  bags  after  rinsing  for  trans¬ 
portation  to  an  area  where  they  can  be  thoroughly  cleaned  with  detergent  and 
water  and  Inspected  for  leaks,  cracks  or  other  damage.  Where  only  clean  cut¬ 
tings  are  present,  protective  items  will  be  rinsed,  inspected,  dried  and 
otherwise  made  ready  for  reuse.  Respirators  will  be  thoroughly  cleaned,  dis¬ 
infected  and  repaired  after  each  use. 

Drill  cuttings  which  display  odor  or  visual  contamination  will  be  sampled  for 
laboratory  chemical  analysis.  Ultimate  disposal  of  the  cuttings  will  be  based 
on  chemical  analyses. 

Odorous  soil  cores  or  site  conditions  will  result  in  donning  of  organic  vapor/ 
acid  gas  respiratory  protection.  Similarly,  dusty  site  or  drill  cuttings  will 
result  In  donning  particulate  filter  type  respirators. 

Soil  cuttings  from  well  drilling  which  display  contamination  will  be  removed 
from  the  site  In  suitable  sealed  containers  or  drums  for  eventual  disposal,  or 
placed  back  into  the  borehole. 

No  food  will  be  consumed  on  the  drilling  site.  Employees  will  thoroughly  wash 
their  hands,  forearms  and  face  before  consuming  food  or  beverages  other  than 
water  held  in  disposable  cups.  Drinking  water  will  be  available  at  the  peri¬ 
meter  of  the  site  being  Investigated.  Disposable  cups  will  be  used  to  consume 
water  after  protective  gloves  are  removed. 

2.5  PIPELINE  EXFILTRATION  STUDY  ACTIVITIES 

2.5.1  Safety  Training 

Persons  designated  to  perform  the  industrial  pipeline  exflltratlon  study  will 
be  Instructed  regarding  the  potential  health  and  safety  hazards  associated 
with  the  work  prior  to  commencing  field  activities.  Specifically,  the  follow¬ 
ing  topics  will  be  covered  In  the  training  session: 


A.  Potential  routes  of  contact  with  toxic  and/or  corrosive  substances. 

1.  Skin  contact/adsorption 

2.  Eye  contact 

3.  Inhalation 

4.  Ingestion 
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B.  Types,  proper  use,  limitations  and  maintenance  of  applicable  protective 
clothing  and  equipment 

1.  Safety  helmet 

2 .  Chemical  goggles 

3.  Impervious/chemical  resistant  gloves 

4.  Impervious /chemical  resistant  safety-toe  boots 

5.  Impervious  body  coverings  (aprons,  blouse,  trousers) 

6.  Hearing  protection 

C.  Respiratory  protection  using  half-faceplece  air  purifying  respirator  vlth 
replaceble  filter  cartridges. 

1.  Hierarchy  of  protective  controls:  engineered,  administrative, 

work  practice,  personal  protective  clothing  and  equipment. 

2.  Forms  of  respiratory  protection:  air  purifying  (disposal/ reus¬ 
able),  air  supplied,  self  contained. 

3.  Selection  of  respiratory  protection  based  on  hazard:  dust,  fume, 
mist,  gas.  Irritant,  poor  warning  properties. 

4.  NIOSH  certification/approval  of  respiratory  protection  equipment. 

5.  Medlcal/physlcal  fitness  to  wear  respiratory  protection. 

6.  Reporting  of  accidents  and  availability  of  medical  assistance. 

2.5.2  Protective  Clothing  and  Equipment 


All  pipeline  exflltratlon  study  activities  will  be  performed  by  persons  garbed 
In  the  following  minimum  protective  Items: 

1.  Long  sleeve  shirt 

2.  Long  trousers 

3.  Leather  boots,  work  shoes  or  other  appropriate  protective  shoes  or 
boots.  Canvas  shoes,  tennis  or  deck  shoes  are  not  acceptable. 

4.  Hard  hats  are  optional  since  this  Is  not  a  construction  activity 
and  will  not  take  place  In  construction  areas. 

5.  Hearing  protection  In  the  form  of  either  disposable  foam  earplugs, 
reusable  rubber  earplugs  or  earmuff  type  noise  attenuators  when  on 
the  flight  line. 

2.5.3  Work  Practices 

Most  manholes  are  shallow  (l.e.,  less  than  five  feet  deep)  and  oxygen  limita¬ 
tions  are  not  anticipated.  However,  no  more  than  one  person  Is  allowed  within 
the  manhole  and  two  people  will  remain  near  the  manhole  ring  to  extract  the 
dofni  hole  person  In  the  event  of  an  emergency. 

NO  SMOKING  Is  allowed  on  the  flight  line  and/or  adjacent  to  the  pipeline. 

Odorous  water  conditions  will  result  In  donning  of  organic  vapor/acid  gas 
respiratory  protection. 

All  equipment  used  In  pipeline  exflltratlon  study  activities  will  be  cleaned 
.and  rinsed  with  fresh  water  before  being  reused. 


No  food  will  be  consumed  at  the  pipeline  site.  Field  personnel  must  wash 
thoroughly  after  participating  In  pipeline  exflltratlon  study  activities. 
Hands  and  face  should  be  thoroughly  cleaned  Just  prior  to  eating. 
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1  Dec  1983 


Construction  and  Maintenance  Contractors 

1.  The  United  States  Air  Force  expends  large  sums  of  money  to  protect  the 
safety  and  welfare  of  its  personnel  and  to  prevent  damage  to  material  and 
property  with  which  it  is  entrusted.  The  Air  Force  is  also  interested  in 
the  safety  and  welfare  of  those  who  perform  services  for  the  Air  Force  in 
any  manner  and  desires  that  their  safety  and  welfare  be  provided  for  as 
adequately  as  that  of  its  own  personnel. 

2.  Obviously,  such  objectives  can  be  attained  only  by  the  cooperation  of 
all  concerned.  Therefore,  it  is  requested  that  your  activities  on  this 
air  base  conform  with  the  accepted  safety  practices  at  all  times. 

3.  The  following  is  furnished  for  your  general  information  and  guidance 
and  is  in  no  way  intended  to  be  all-inclusive. 

4.  While  you  are  performing  your  contract,  your  work  site  will  be  subject 
to  visits  by  representatives  of  the  831AD  Safety  Office  as  well  as  compli¬ 
ance  officers  representing  the  Department  of  Labor,  Occupational  Safety  and 
Health  Office  (OSHA)  and  California  Occupational  Safety  and  Health  Office 
(CalOSHA).  The  objective  of  these  inspections  is  to  insure  that  generally 
accepted  safety  practices  are  being  complied  with  and  all  applicable  safety, 
fire,  and  health  regulations  are  being  adhered  to  while  accomplishing  the 
job. 

5.  Every  contractor  and  subcontractor  will  protect  the  safety  and  health 
of  employees.  No  work  will  be  performed  in  buildings  or  surroundings  which 
are  unsanitary,  hazardous,  or  dangerous  to  the  health  and  safety  of  employees 
Ensure  that  personal  protective  equipment  (PPE)  applicable  to  the  contract  is 
available,  serviceable  and  correctly  used  by  all  employees. 

a.  U.S.  Army  Corps  of  Engineer  Manual  EM  385-1-1,  applicable  Air  Force 
Occupational  Safety  and  Health  (AFOSH)  directives,  the  Occupational  Safety 
and  Health  Act  (OSHA),  and  the  California  Occupational  Safety  and  Health 
Administration  (CAL  OSHA)  -  Title  8,  establish  safety  regulations  and  pro¬ 
cedures  which  will  be  followed  by  contractor  personnel  while  performing 
work  for  this  base.  Copies  of  these  publications  are  available  for  review 
at  the  following  offices:  Contracting,  Civil  Engineering,  U.S.  Army  Corps 
of  Engineering,  and  the  Base  Ground  Safety  Office. 

b.  Base  traffic  regulations  will  be  observed  by  all  contractor  personnel 
Safety  belts  are  required  to  be  worn  by  all  occupants  of  privately  owned  and 
company  owned  vehicles  while  thay  are  on  George  AFB  property.  This  require¬ 
ment  applies  to  vehicles  that  were  orginally  factory  equipped  with  seat 
restraints.  Information  regarding  such  regulations  may  be  obtained  from  a 
representative  of  the  Chjef^  Security  and  Ijw  Enforcement. 
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c.  Contractor  personnel  will  not  operate  any  type  of  vehicle  on  the  flight- 
line  without  approval  of  the  contracting  offi’cer  or  his  authorized  representative. 

d.  All  excavations,  trenches,  open  manholes,  etc.,  will  be  properly  barri¬ 
caded  and  will  be  lighted  during  hours  of  darkness. 

e.  Unauthorized  personnel  will  not  be  allowed  to  enter  the  contractor's 
work  area  when  such  action  could  result  in  exposure  to  mishap  potentials. 

f.  Contractor  personnel  will  not  enter  manholes  to  perform  work  until  such 
entry  has  been  approved  by  the  contracting  officer  or  his  authorized  represen¬ 
tative. 

g.  Temporary  electrical  wiring  will  be  maintained  in  such  condition  and 
run  in  a  manner  which  will  not  constitute  an  electrical  hazard  to  personnel  or 
a  fire  hazard  to  property.  Use  the  national  electrical  code  for  guidance. 

h.  Powder  actuated  tools  will  be  used  only  by  contractor  personnel  who 
have  been  certified  as  having  adequate  knowledge  for  safe  use  of  these  tools. 

i.  Contractor  personnel  will  not  smoke  in  areas  where  such  actions  would 
constitute  a  fire  and/or  explosion  hazard  and  will  in  no  instance  smoke  within 
fifty  feet  of  liquid  fuels,  parked  aircraft  or  liquid  oxygen  storage. 

j.  Contractors  will  not  store  or  use  explosives  on  this  base  without  prior 
consent  of  the  Explosive  Safety  Officer,  base  extension  2922.  (This  require¬ 
ment  does  not  pertain  to  a  reasonable  amount  of  ammunition  for  use  in  powder 
actuated  tools^ 

k.  Internal  combustion  engines  will  not  be  operated  in  areas  where  such 
operation  will  create  a  fire  or  explosive  hazard. 

l.  Contractors  will  not  leave  roofing  materials  on  roofs  of  inhabited 
buildings  unless  prior  authority  has  been  obtained  from  the  Air  Force  Contracting 
Officer. 

m.  Contractors  working  in  the  vicinity  of  aircraft  will  secure  construction 
materials  and  equipment  in  such  a  manner  that  aircraft  will  not  be  damaged  in 
the  event  of  a  windstorm,  fire  or  other  similar  circumstances. 

n.  Compressed  gas  cylinders  used  by  contractors  will  be  properly  secured 
during  use  and  storage,  and  will  be  stored  in  an  area  which  is  not  accessible 
to  unauthorized  personnel. 

0.  Flammable  liquids  will  not  be  stored  in  any  building  except  buildings 
so  designated  for  flammable  storage.  Supplies  of  flammable  liquids  will  be 
kept  in  approved  safety  cans  with  the  name  of  contents  stenciled  on  the  con¬ 
tainers.  Gasoline  powered  machines  will  not  be  refueled  while  the  engine  is 
running  or  inside  any  building. 

p.  Every  contractor  or  subcontractor  will  maintain  records  of  all  work 
related  injuries  to  employees,  including  a  brief  discription  of  the  mishap 
occurrence,  date  and  duration  of  disability. 


q.  The  contractor  will  obtain  a  welding  permit  from  the  Base  Fire  Depart 
ment  prior  to  performing  any  welding  or  cutting  operations.  The  Fire  Depart¬ 
ment  will  provide  a  briefing  on  required  extinguishing  equipment  needed  and 
standby  fire  watchers  for  hazardous  areas. 


6.  The  831st  Air  Division  Safety  Office  is  located  in  Building  283,  Room  4, 
Our  phone  numbers  are:  (Commercial)  269-2920/2923.  Should  a  question  arise 
or  a  problem  occur  which  requires  our  assistance  please  do  not  hesitate  to  ca 
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EARL  L.  PANNEBAKER,  GS-11 
Chief,  Ground  Safety 


RICHARD  W.  GREILING 


EDUCATION 


University  of  Wisconsin,  B.S.,  Industrial  Engineering  (1973) 

University  of  Wisconsin,  M.S.,  Sanitary  Engineering  (1975) 

University  of  Wisconsin,  H.S.,  Water  Resources  Management  (1975) 

University  of  Washington,  Cold  Regions  Engineering  (1980) 

PROFESSIONAL  ENGINEERING  REGISTRATION 

Alaska  (CE-4940),  Arkansas  (CE-5794),  Nevada  (CE-6569),  Washington  (CE-17737), 
and  Wisconsin  (CE-18130) 

PROFESSIONAL  EXPERIENCE 


Principal  Investigator  for  the  field  confirmation  and  preparation  of  the  Phase 
I  Records  Search  at  Shemya  AFB,  Alaska,  Malmstrom  AFB,  Montana,  and  Fairchild 
AFB,  Washington,  and  the  Phase  Ila  Presurvey  Reports  for  Clear  AFS,  Alaska  and 
McChord  AFB,  Washington.  The  projects  Included  site  survey  of  all  hazardous 
waste  disposal  practices.  Including  the  examination  of  the  storage,  transfer, 
use,  and  disposal  of  aviation  fuels,  solvents,  lubricants,  and  other  petroleum 
products;  and  a  technical  project  work  assignment  and  cost  estimate  to  conduct 
Intensive  site  Investigations. 

Project  Manager  for  site  Investigations  In  Phase  II  of  the  Installation 
Restoration  Program  (IRP)  at  McChord  Air  Force  Base,  Washington.  To  date  the 
project  has  resulted  In  the  siting  and  development  of  more  than  30  groundwater 
monitoring  wells  and  more  than  22,000  linear  feet  of  seismic  refraction  tran¬ 
sects  and  more  than  25  electrical  resistivity  stations  to  assist  In  the  geo¬ 
logic  Interpretation  of  subterranean  Impermeable  features  which  may  serve  as 
an  aqultard  between  two  shallow  aquifers. 

Project  Manager  for  IRP  Phase  II  site  Investigation  at  Kingsley  Field,  Oregon. 
The  field  Investigation  Includes  geophysical  surveys  across  abandoned  land¬ 
fills  to  determine  the  location  and  areal  extent  of  suspected  burled  chemical 
wastes  In  steel  drums,  boring  and  development  of  groundwater  monitoring  wells, 
and  soil  and  groundwater  chemical  characterization. 

Project  Manager  for  the  performance  of  RCRA  Section  3012  preliminary  assess¬ 
ments  at  400  potential  hazardous  waste  disposal  sites  In  Washington  State. 
The  project  entails  the  records  search  of  local,  state  and  federal  regulatory 
and  resource  management  agencies,  on-slte  surveys,  and  Interviews  of  owner/ 
operators  and  adjacent  property  owners  for  the  purposes  of  Identifying  the 
potential  risks  associated  with  past  and  current  hazardous  waste  management 
practices. 

Served  as  Project  Manager  In  a  feasibility  analysis  and  Impact  assessment  for 
long-term  disposal  strategies  for  hazardous  wastes  In  the  State  of  Alaska. 
The  study  Includes  Integrating  treatment,  storage  and  disposal  (TSD)  Informa¬ 
tion  from  RCRA  permit  applicants,  and  small  generator  data  from  an  Industrial 
Inventory  and  survey  with  historical  data  on  abandoned  waste  disposal  sites 
across  the  state. 


B.A. ,  Geology,  University  of  Colorado,  1958 
Graduate  Study  In  Mathematics,  University  of  Washington 

PROFESSIONAL  REGISTRATION  &  CERTIFICATION 

State  of  California:  Registered  Geologist,  Certified 

Engineering  Geologist 

PROFESSIONAL  BACKGROUND 

After  graduating  from  the  University  of  Colorado,  Hr.  Musser  entered  graduate 
school  at  the  University  of  Washington  to  continue  education  In  mathematics. 
In  1960  he  was  employed  full  time  as  a  land  surveyor  for  Harstad  &  Associates 
where  he  became  thoroughly  familiar  with  survey  techniques  and  methods  working 
from  chalnman  to  Instrument  man,  as  a  drafter,  survey  computer.  Instrument  man 
and  finally  as  a  party  chief. 

In  May  of  196A  Mr.  Musser  Joined  Shannon  and  Wilson,  Inc.,  as  an  engineering 
geologist  to  work  on  an  Investigation  to  determine  the  failure  mechanisms  In 
the  Anchorage,  Alaska  area  which  had  resulted  from  the  Good  Friday  Earthquate 
of  1964. 

Following  this  Investigation,  Mr.  Musser  Joined  Geo-Recoii,  Inc.,  as  an  engi¬ 
neering  geophysicist.  Geo-Recon,  Inc.  became  part  of  Shannon  and  Wilson, 
Inc.,  In  1971.  In  1979  he  left  Shannon  and  Wilson,  Inc.,  and  became  one  of 
the  founders  of  Geo-Recon  International. 

Mr.  Musser 's  expertise  In  seismic  refraction  and  electrical  resistivity  tech¬ 
niques  has  contributed  to  many  projects.  He  has  experience  In  magnetics  and 
has  conducted  'a  magnetic  survey  of  a  45-acre  closed  sanitary  landfill  site. 
He  also  Is  experienced  In  ground  penetrating  radar  operations  In  both  over¬ 
water  and  ground  modes  of  operation. 

Mr.  Musser  has  had  extensive  experience  In  overwater  geophysical  Investiga¬ 
tions.  Among  the  projects  In  which  he  has  developed  a  wide  range  of  experi¬ 
ence  are  an  oil  pipeline  crossing  study  of  the  Strait  of  Juan  de  Fuca, 
numerous  bridge  crossings  of  Lake  Washington  and  Puget  Sound,  a  pre-lay  survey 
of  four  power  cable  crossing  sites,  Wrangell,  Alaska  and  numerous  offshore 
gravel  and  outfall  surveys.  His  operational  capabilities  Include  sldescan 
sonar  systems,  subbottom  profiling  devices,  and  location  control  systems,  as 
well  as  expertise  In  overall  project  operations  and  management. 

His  expertise  also  Includes  measurement  of  compressions!  and  shear  wave  veloc¬ 
ities  for  dynamic  moduli  determinations  for  site  response  analysis.  He  has 
developed  techniques  and  methods  for  downhole  velocity  measurements  for  siting 
studies  for  nuclear  power  plant  site  studies.  He  also  participated  In  a  study 
for  the  NRC  to  develop  the  overall  behavior  of  soil  under  earthquake  loading 
conditions.  The  latter  program  Included  approximately  20  400-foot  boreholes 
located  In  California,  Oregon,  Washington  and  Alaska. 


PATRICIA  M.  O' FLAHERTY 


EDUCATION 


University  of  Michigan:  B.S.,  Natural  Resources  -  Wildlife  (1974) 

Kent  State  University,  Ohio:  B.S.,  Biology  -  Natural  Resources  (1975) 
University  of  Washington:  12  hours  towards  M.S.,  School  of  Forest  Resources 

PROFESSIONAL  EXPERIENCE 


Team  Leader  for  IRP  Phase  I  Records  Search  and  Site  Investigation  at  Shemya 
AFB,  Alaska,  and  Malmstrom  AFB,  Montana.  The  projects  entail  records  search 
of  sites  on  the  installation  and  at  appropriate  Federal  and  State  offices, 
interviews  of  key  personnel,  and  field  reconnaissance  of  the  installation  of 
all  hazardous  waste  disposal  practices,  storage  locations,  and  transfer  sites. 

The  site  survey  included  intensive  examination  of  the  POL  system,  landfill 
and  prior  dump  sites,  and  base  shops  and  power  plant  site. 

Task  Leader  of  a  Preliminary  Assessment  Team  conducting  assessments  of  400 
Washington  State  hazardous  waste  storage  or  disposal  sites  in  accordance  with 
Section  3012  of  the  Resource  Conservation  and  Recovery  Act  (RCRA).  PA  teams 
collect  through  records  search,  interviews,  and  site  surveys  all  data  relevant 
to  the  potential  contamination  risks  associated  with  these  sites.  Factors 
included  ground  and  surface  water  characteristics,  the  nature  and  quantities 
of  waste  materials,  potential  for  containment  or  migration  of  these  materials, 
and  an  assessment  of  the  magnitude  of  potential  or  real  impacts  utilizing  the 
Hazardous  Ranking  System  (HRS)  for  each  site. 

Principal  field  technician  for  well  sighting  and  Installation  for  over  20 
groundwater  monitoring  wells  at  McChord  AFB  Washington  as  part  of  a  Phase  II 
IRP  Investigation.  Field  responsibilities  included  well  development  for  chem¬ 
ical  sampling,  collection,  storage,  and  transfer  of  sediment  and  water  samples 
including  volatile  organics,  phenols,  cyanides,  trace  metals,  and  trace  organ¬ 
ics.  Conducted  routine  collections  of  well  data  including  water  table  depths, 
pH,  conductivity,  and  temperature.  Field  technician  at  Kingsley  Field,  Oregon 
as  part  of  a  Phase  II  IRP  Investigation.  Collected  water  samples  and  prepared 
them  for  shipment  to  analytical  laboratory. 

Served  as  staff  biologist  and  compiled  all  bird  and  fish  data  for  a  biological 
resource  atlas  and  oil  spill  countermeasures  atlas  for  a  consortium  of  oil 
companies  concerned  with  the  Alaskan  Beaufort  Sea. 

Served  as  staff  biologist  providing  pertinent  Information  on  distribution  of 
marine  biota  and  assessed  environmental  effects  for  the  Ocean  Discharge 
Criteria  Evaluation  (ODCE)  for  southern  California  offshore  oil  exploration 
and  development.  Environmental  effects  of  hazardous  components  of  drilling 
muds,  cuttings  and  produced  waters  were  assessed  with  regard  to  their  poten¬ 
tial  impact  to  this  diverse  and  extensive  marine  community. 


ROBERT  L.  PESHKIN 


EDUCATION 


Southampton  College  of  Long  Island  University,  B.S.,  Geology/Marine  Science 
(1980) 

PROFESSIONAL  EXPERIENCE 


Field  geologist  responsible  for  oversight  of  well  drilling  subcontractors  and 
the  collection  and  field  Interpretations  of  soil  samples  and  groundwater  flow 
features  during  site  Investigations  for  hazardous  waste  monltolmg  activities 
In  accordance  with  the  USAF  Installation  Restoration  Program  (IRP)  at  McChord 
AFB,  Washington  and  Kingsley  Field,  Oregon.  Field  project  assignments  have 
employed  multiple  drilling  techniques  and  Installation  of  monitoring  wells  at 
depths  In  excess  of  200  feet.  Field  Investigations  have  also  employed  the  use 
of  seismic  refraction  and  electrical  resistivity  geophysical  techniques  over 
20,000  linear  feet  of  ground  surface  to  define  both  groundwater  table  eleva¬ 
tions  and  stratigraphic  Interfaces.  Geohydrologlc  analyses  were  performed 
using  field  and  geophysical  data  to  determine  groundwater  movement,  contami¬ 
nant  fluxes  and  boundaries,  and  rates  of  contaminant  migration. 

Project  team  member  In  the  performance  of  400  preliminary  assessments  of  poten¬ 
tial  hazardous  waste  sites  In  Washington  State  In  accordance  with  Resource 
Conservation  and  Recovery  Act  (RCRA)  Section  3012.  The  project  teams  are 
conducting  records  searches,  site  surveys  and  Interviews  of  owners /operators 
and  adjacent  property  owners  for  the  purpose  of  Identifying  and  summarizing 
the  potential  risks  associated  with  past  and  current  hazardous  waste  manage¬ 
ment  practices.  Directly  responsible  for  assessment  of  pollutant  and  leachate 
mobilization  and  migration,  and  environmental  and  health  risks.  Teams  are 
assigning  numerical  ratings  to  all  sites  for  data  base  profiling  of  hazardous 
waste  site  priority  listing. 

Field  geologist  and  Investigator  with  the  IRP  Phase  I  records  searches  at 
Malmstrom  AFB,  Montana,  and  Fairchild  AFB,  Washington.  Specific  assignments 
Included  the  collection  and  Interpretation  of  geohydrologlc  and  geomorphologlc 
data  for  regional  and  site  specific  quantification  of  known  or  suspected  past 
hazardous  waste  pollutant  sources,  pathways,  and  receptors. 

Data  analyst  at  EPA  Region  X  updating  NPDES  wastewater  discharge  permits. 
Responsible  for  Interpreting  and  coding  discharge  limits  Into  the  National 
Permit  Compliance  System  (a  computer  tracking  system  for  discharge  compliance 
and  monitoring  Information).  Also  assisted  Data  Processing  Center  In  solving 
problems  In  the  data  base. 

Computer  operator  and  monitor  for  a  financial  data  processing  firm.  Technical 
responsibilities  Incorporate  a  variety  of  data  base  management  skills  such  as 
data  entry  and  retrieval,  data  sorting,  creation  of  files,  dally  updating  of 
data  flleS),  and  data  and  file  transfers.  Also  responsible  for  dally  micro¬ 
computer  maintenance  troubleshooting. 
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GLYNDA  JEAN  STEINER 


EDUCATION 

University  of  Washington,  B.S.,  Civil  Engineering,  March  1982 
University  of  Washington,  M.S.,  Civil  Engineering,  June,  1984 

ENGINEERING  CERTIFICATION 

Englneer-ln*-Tralnlng  (Washington) 

PROFESSIONAL  EXPERIENCE 

Serves  as  an  Integral  team  member  In  hazardous  waste  monitoring  activities  In 
accordance  with  the  U.S.  Air  Force  Installation  Restoration  Program  (IRP)  at 
McChord  AFB,  Washington,  Shemya  AFB,  Alaska,  and  Malmstrom  AFB,  Washington. 
Field  assignments  for  the  Phase  I  IRP  Include  record  searches.  Interviews  of 
key  personnel,  and  site  Investigations.  Engineering  evaluations  focus  on  the 
use,  storage,  and  disposal  of  hazardous  materials  associated  with  the  opera¬ 
tion  of  utilities,  vehicle  and  equipment  maintenance  shops,  and  energy  produc¬ 
tion  facilities.  Field  assignments  for  the  Phase  II  IRP  Include  monitoring 
well  Installation,  multiple  well  development  techniques,  groundwater  sampling, 
and  water  quality  analyses. 

Serves  as  a  project  team  member  for  the  performance  of  preliminary  assessments 
of  400  potential  hazardous  waste  storage  and  disposal  sites  In  Washington 
State  In  accordance  with  Section  3012  of  the  Resource  Conservation  and 
Recovery  Act.  Project  assignments  include  record  searches,  site  surveys,  and 
Interviews  of  owners/operators  of  storage  and  disposal  sites  and  adjacent  pro¬ 
perty  owners  for  the  purpose  of  Identifying  and  summarizing  the  potential 
risks  from  these  operations.  Technical  assessments  Include  determination  of 
the  mobilization  and  migration  of  contaminants  from  these  hazardous  waste 
sites  and  the  evaluation  of  the  potential  environmental  and  public  health 
Impacts  resulting  from  these  activities. 

Developed  municipal  NPDES  discharge  permits  with  301(h)  variances  for  EPA 
Region  IX.  Plant  design  capacities  ranged  from  12  MGD  to  120  MGD  and  Include 
primary  and  secondary  facilities.  Technical  assessments  Include  development 
of  an  Intensive  monitoring  program  for  both  the  wastewater  and  the  receiving 
environment;  and  determination  of  effluent  limits  based  on  Initial  dilution  of 
ocean  water.  These  permits  are  among  the  first  to  be  Issued  by  EPA. 

Serves  as  Inspector  In  a  nationwide  contract  calling  for  diagnostic  evalua¬ 
tions  and  technical  assistance  to  publicly  owned  treatment  works  (POTW)  which 
have  failed  to  achieve  or  presently  are  In  noncompliance  with  the  NPDES  waste- 
water  discharge  limitations.  The  plant  Investigations  are  focusing  on  Indus¬ 
trial  and  munclpal  wastewater  characterization,  unit  process  performance  and 
operations  flexibility,  process  control,  plant  operations  and  maintenance,  and 
operator  staffing  levels  and  training  needs. 

Principal  Investigator  of  a  contract  to  update  the  NPDES  effluent  data  In  the 
Permit  Compliance  System  (PCS)  for  EPA  Region  X.  Responsibility  Included 
establishment  of  a  coding  format  for  NPDES  effluent  limits  as  they  apply  to 
permittees  In  Region  X,  correction  of  existing  data  base  to  be  consistent  with 
the  aforementioned  format,  data  entry,  and  PCS  troubleshooting  for  the  Region. 
Quality  control  and  data  accuracy  was  provided  by  retrieval  and  verification 
of  entered  data. 
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